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Barring Subsidies, 


Steam Power is Cheaper 


Further evidence of the economy of steam 
generation of electrical power appears in this 
issue in the third Steam Station Cost Survey 
which ELectricaAL Woritp has made over the 
past ten years. Coming as it does at the time 
when President Roosevelt has just concluded a 
visit to the federal water-power developments of 
the Northwest, in the course of which he ex- 
pounded his plan for widespread distribution of 
electricity from these projects, it serves to em- 
phasize the complete disregard of economics in 
the Administration’s program of regional plan- 
ning. 

The cornerstone of regional planning is 
cheap power. What constitutes cheap power? 
In its reports on “Technological Trends and Na- 
tional Policy,” the National Resources Commit- 
tee in June of this year told the President that 
“the high efficiency and low fixed charges now 
possible in large fuel-burning plants place hy- 
dro-electric developments at a disadvantage in 
most sections of the United States if low cost is 
the objective.” 


The current Steam Station Cost Survey 
shows that production cost for steam-generated 
energy runs about 40 per cent of the total, while 
fixed charges take the other 60 per cent. It is 
obvious, then, that for hydro power to be gen- 
erated for less money than steam it must cost 
less than 1.7 the unit cost per kilowatt of a com- 


parable steam station. While that may once 





have been possible for the cream of the develop- 
ments it is highly improbable at the present 
time. 

On top of that we find that water-power 
sites now being developed are remote from con- 
sumption areas, while steam plants are naturally 
located near the load. Add the transmission 


cost and the gap becomes even greater. 


Moreover, the President’s committee re- 
ported, water power lacks reliability because of 
floods, low water, ice and other conditions. 
Steam, on the other hand, our survey shows, is 
constantly improving in reliability. Steam 
plants are being used nearer the limit of their 
rated capacity than ever before. 


These hydro projects are built to last for a 
great many years. The efficiency of hydro 
generating equipment is close to the 100 per 
cent mark. Steam efficiency, on the other hand, 
is constantly improving, so that there is a fur- 


ther opportunity for lowered production costs. 


Of course, hydro power can be arbitrarily 
reduced in cost by shifting fixed charges to some 
other ledger. If navigation and flood control 
can be made to absorb a large amount of the cost 
of dam construction, then hydro power can ap- 
pear to be reduced in cost. 

Such subsidies may bring cheap power, but 
the public should be made to understand that 
the cost is there just the same—cost that is 


greater than that of power from private industry. 





Courtesy Allis-Chalmers 


MODERN MOTORS FOR MODERN MILLS 


One of four 5,000-hp. 110/250-r.p.m., 600-volt, direct-current motors that drive 


100-inch semi-continuous sheared plate mills in one of Pittsburgh’s steel mills. 








Bus Design at Modernized 
Waterside Features Reliability 


Compact, Sturdy, Phases Isolated, Faults Localized, Instal- 
lation, Inspection and Repair Easy, High Insulation Level, 


Stresses Balanced, in this Factory-Assembled Bus Structure 


N ORDER to provide equipment 
1 which would meet necessary re- 

quirements in a limited space, 
such as that available in the Water- 
side galleries, it was found necessary 
to develop a new type of bus and 
switch construction which would em- 
body the following basic features of 
design: 

1. Compactness and sturdiness of 
construction. 

2. Buses should be of the isolated 
phase and of the metal-inclosed type, 
with an air space between phase hous- 
ings to prevent a_phase-to-ground 
short circuit developing into a phase- 
to-phase short due to physical damage 
to the housing and also in order to 
localize mechanical damage and to 
facilitate installation and repairs. 

3. Bus housings should not be filled 
with oil or insulating compound to 
reduce fire hazard. 

4. Buses should have a high insula- 
tion level, using a type of insulation 
which would not be damaged by high 
temperatures resulting from short cir- 
cuits and which, gt the same time, 
could readily be repaired or replaced 
in the field if necessary. Bus con- 
ductors should be factory insulated 
and the number of connections requir- 
ing field insulation to be applied when 
assembling should be kept down to a 
minimum. 

5. All current-carrying parts should 
be free of corona at rated voltage. 

6. Buses should be supported by 
porcelain insulators of a design which, 
utilizing the material to its best ad- 
Vantage, would reduce the possibility 
of damaved porcelain due to mechani- 
cal and electrical stresses set up dur- 
ing short circuits. 

7, A low-resistance grounding grid 


By A. M. deBELLIS 


Assistant Inside Plant Engineer 
Consolidated Edison Company of New York 
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Fig. 2—Railway & Industrial 
Engineering Company devel- 
oped and built this equipment 
for Waterside 


(a) Synchronizing Buses — The 
synchronizing bus is shown on the 
left, with the bus disconnecting 
switches above the buses and the 
bus risers in the rear. This design * 
arrangement was dictated 


partments on the right house the reactors for the ties between (c) Main Buses- 
the main and the synchronizing buses and also the reactors for the part of the structure 
frequency changers. A fire wall may be seen in the background. disconnecting switches, 


Provisions for future extension of the 
foreground. 


by space limitations. 


buses are shown in 


The concrete com- 


the left oil circuit breakers. 


are needed between 










A fire wall and a generator oil circuit breaker are in the background. 
The 


main buses are 
and are in line 
located one on 


mounted on the upper 
with the sectionalizing bus 
each side of the bus tle 


With this arrangement only short connections 
the main 
however, that 


buses and the feeder stub buses. It 
locating the main and feeder buses 


on two floors rather than on a common floor was again dictated 


Taken at a point where the main bus is 


tapped, through a sectionalizing disconnecting switch, for the con- 
synchronizing bus equipment which is 


located on 


(b) Feeder Stub Buses—Horizontal arrangement of the feeder should be noted, 
stub buses with the group feeder disconnecting switches mounted 
above them. Metal inclosures for the connections to the group by building limitations. 
feeder reactors, located on the floor above, may be seen between (d) Main Bus Tap- 
the ceiling and the top of the supporting structure. The metal 
inclosure for the connection between the feeder stub buses and the nection to the 
main buses, located on the floor below, is shown in the third bay. the floors below. 


should be provided capable of carry- 
ing safely the fault currents and ar- 
ranged so that it would provide for 
these currents a direct channel to the 
main station ground, thereby reducing 
the serious operating hazard of dam- 
aged control and secondary wiring due 
to stray currents in the building struc- 
tures. 

8. Buses and associated inclosures 
and equipment should be designed so 
that they could be readily installed, 
inspected or repaired. By requiring a 
installation full 
advantage could be obtained of the 


minimum of labor. 
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benefits of factory-assembled equip- 
ment. 

Service reliability was, of course, 
the primary consideration in the 
physical sectionalization of the oil 
circuit breakers and buses. Likewise, 
it was the primary consideration in 
selecting the design and type of con- 
struction for the buses and switching 
equipment. 

A study which included considera- 
tions of service reliability, safety to 
personnel, convenience of operation 
and the increasing costs of labor and 
materials indicated that some form 
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of metal-inclosed buses and _ switches 
requiring a minimum of installation 
labor and maintenance should be 
selected. 

Before proceeding to describe and 
discuss the features of the modernized 
electrical galleries at Waterside it will 
be desirable to describe the history 
and recent status of the galleries. The 
Waterside No. 2 electrical galleries 
occupy a section of the station build: 
ing 13 ft. 6 in. wide by 306 ft. long. 
Built in 1905 for an ultimate capacity 
of 106,000 kw., these galleries were 
designed primarily to supply a 6,600: 
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The switching 
scheme of connections was of the 
familiar “H” type, using a main and 
auxiliary bus with two selector and 
two feeder oil circuit breakers per 
group. Masonry compartments were 
used throughout. 

When toward the end of 1923 the 
New York Edison Company embarked 
on an extensive program of changing 
the generation and transmission volt- 
ages of the 25-cycle system from 6,600 
volts to 11,400 volts changes in the 
switching equipment were made to 
meet the higher voltage requirements 
and the increased duty imposed upon 
the equipment. These changes, how- 
ever, were not radical ones and the 
main design features were maintained. 


High-duty breakers segregated 


In the modernization program now 
under way new requirements dictated 
by past experience and by advance- 
ments in the art have resulted in an 
extensive revamping of the galleries, 
which are being converted to 13,200 
volts, 60 cycles with an_ ultimate 
capacity of 312,000 kw. 

A one-line diagram showing the 
bus and switch connections selected 
for the 60-cycle, 13,200-volt equip- 
ment, together with a description of 
the physical sectionalization of the 
galleries, appeared in the article by 
H. D. Braley in ELectricaL Wortp 
of September 25, 1937. 

Location of fire walls on the floors 
shown on page 63 is typical for all 
floors. 

Sectionalizing the galleries by 
means of fire walls segregates the 
high-duty breakers which are con- 
nected directly to the buses and which 
have relatively large quantities of oil, 
into small groups, thereby reducing 
the fire hazard. 

On the first mezzanine only two 
breakers are located in any one room, 
and of these one breaker is normally 
open. 

On the second mezzanine one gener- 
ator breaker only is located in any 
one room, while on the main floor, 
which houses the automatic breakers 
for the connections between the main 
and the synchronizing buses, only two 
such breakers are located in any one 
Toom, 

The bus construction consists of a 
fabricated steel-supporting structure 
on which are mounted the disconnect- 
ing switches and the bus insulator 
assemblies which carry the buses. A 





Fig. 3—Framework and disconnects for feeder stub buses 


partial view of the synchronizing bus 
assembled at the factory of the Rail- 
way & Industrial Engineering Com- 
pany was shown on page 24 of the 
July 31, 1937, issue of ELecTRICAL 
Worwp. The installed framework and 
disconnecting switches for feeder stub 
buses are shown in Fig. 3. 





Fig. 4—Eddy currents problem in only 
a few situations 


Use of steel for the supporting structure 
was found to be entirely satisfactory from 
the standpoint of heating, and only in the 
synchronizing bus, due to the compactness 
of the layout, was it found necessary to 
use some short-circuiting copper straps and 
a few members of non-magnetic material 
as shown here. 
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Bus insulator assemblies, shown in 
detail in Fig. 5, are the main mem- 
bers designed to take the strains dur- 
ing short circuits and consist of alu- 
minum-bronze ring castings equipped 
with four porcelain insulators 
mounted at 90 deg. from each other, 
for holding the buses in place. 

One type of insulator assembly de- 
sign is used throughout and all in- 
sulator assemblies are interchangeable. 


Insulation used to best advantage 


The arrangement of bus supports 
(Fig. 5) together with the elimina- 
tion of hardware as an integral part 
of the porcelain insulators and the 
for mounting purposes, of a 
single adjustable element of the ball- 
socket type for each insulator, in- 
creases the safety factor of the bus 
because the insulators are used to 
their best advantage, being subjected 
essentially to compression stresses. 

Destructive mechanical forces which 
may be caused during short circuits 
by mechanical oscillations set up in 


use, 


bus supports which are clamped to 
the buses and bolted to the support- 
ing structures, and which are, there- 
fore, subjected to cantilever stresses, 
are greatly reduced, 

It was with a view to reducing as 
much as possible the shearing stresses 
in the porcelain that four insulators 
were used and mounted at 90 deg. 
from each other so as to take direct 
compressive loading. 


The use of porcelain insulators with- 
out attached hardware has also simpli- 
fied manufacturing and has permitted 
the use of a more compact design. 
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Fig. 5—Bus insulator assemblies take short-circuit strains 


castings. No 
bear against the bus 


ring 
made to 


Aluminum-bronze 
insulator is 


disk is inserted between the porcelain 


hardware 
by an 
insulator ring and Which, in turn, bears against the cupped base of the insulator. 
and the adjustable adapter and 


insulators. Each 
adapter held by the 
A lead 

made 


attached to 
adjustable 


porcelain 
screw 


provision is 


to lock the adapter in place so as to prevent loosening of the insulator. 


In addition, this arrangement of 
bus supports greatly simplifies the 
assembling and lining up of the 
buses because all insulator adjusting 
and locking in place is done from 
the outside of the insulator rings. 
Likewise, for maintenance purposes, 
tightening up of insulators, if neces- 
sary, could be done from the outside 
of the bus inclosure. 

The bus housings, one for each 
phase, are, in the case of the main 
and synchronizing buses, spaced 25 in. 
on centers and consist of cylindrical, 
split covers of 16 in. diameter, bolted 
together and clamped to the insulator 
supporting rings. 

Longitudinally, when the two halves 
of a housing are bolted together, they 
are brought to bear against and to 
engage in the opposite slots of an 
extruded H-section in which a gasket 
has been inserted. Likewise, gaskets 
are provided on the clamping surfaces 
of the insulator rings. 

All covers are made of 3/16-in. 
material, manganese steel being used 
for straight sections and a copper sili- 
con alloy being used for all fabri- 
cated members. such as elbows, tees 
and crosses. 

Circuit eddy losses in the bus hous- 
ings are controlled by insulating one 
end of the housings from the support- 
ing rings. 
housings are negligible. 

The length of the bus housing sec- 
tions is determined entirely by the 
location of the bus supports and the 
maximum lengths used in Waterside 
vary from 4 to 5 ft. This type of 
clamped and gasketed construction has 
greatly facilitated the installation work 
due to the fact that no accurate field 
fitting of the covers is necessary. 

From an operating standpoint, it 
is expected that the use of dust-tight 
housings will greatly reduce mainte- 


Local eddy losses in the 
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nance and facilitate operation be- 
cause cleaning of the equipment will 
probably be scheduled on a yearly 
basis. 

From the standpoint of manufac- 
turing costs, it appears that this type 
of bus inclosure construction offers 
possibilities for standardization. Any 
bus layout becomes, to a large extent, 
an assembly of standard parts such 
as insulator rings and cover fittings 
consisting of elbows, tees, crosses and 
straight lengths. 


The ground grid consists of 4 x 








3-in. copper bars mounted between the 
supporting structure and all bus in- 
sulator supporting rings and discon. 
necting switch housings. The various 
copper bars then terminate to a 
ground bus which is part of the metal- 
inclosed equipment and which in turn 
connects to the main station ground. 
This location of the copper bars on 
the face of the supporting steel struc- 
ture is clearly shown in Fig. 4. 

Main and synchronizing buses are 
rated 3,000 amp. and are made of 
5-in. O.D. copper tubing with a wall 
thickness of 0.450 in. 

Fittings for elbows, tees and termi- 
nals are of cast bronze and shrink-type 
connections are used throughout, with 
the exception of field connections, 
which consist of bolted copper straps, 
either rigid or flexible, inclosed in 
cast bronze corona shields. Tests 
made on these shrink-type connectors 
show a high mechanical strength and 
a high electrical conductivity. All 
such connections are subjected to a 
routine electrical test at the factory. 

All straight lengths of bus conduc- 
tors are machine-wrapped to a thick- 
ness of 2 in. with varnish cambric 


[Continued on page 138] 





6—Disconnects mounted in 
unit structures 


Fig. 





(a) Each single-pole disconnect (Rh. & LE.) 
is mounted in a unit non-magnetic structure 
inclosed in a non-magnetic, dust-tight hous 
ing. The three housings of a ree-pole 
switch are held together by structural mem 
bers forming a complete unit Easily 
removable plates are provided at » front 
and rear of the switch housings for inspec 
tion. (b) Switches are double-brea Blade 
withdrawn from contact by straight linear 
motion by means of driving screws perated 
as a unit through a gear mecha! and 
handwheel. 
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Gate Bridge Lighting 
Has Preassembled Standards 


I-Beam Lighting Standards With Sodium-Vapor Luminaires 


—Four Separate Sources of Power Supply Bridge Circuits 


EWEST section among Ameri- 

ca’s growing networks of 

lighted highways is the aerial 
thoroughfare, 9,200 ft. long, bridging 
San Francisco’s Golden Gate. To light 
its six-lane automobile highway 
10,000-lumen sodium-vapor  lumin- 
aires have been selected. 

The total number of sodium-vapor 
luminaires is 214, of which 199 are 
used on the bridge and approaches 
and the remainder in the Waldo tun- 
nel, which forms the northern ap- 
proach through the Marin hills. These 
units, placed opposite at average dis- 
tances of 150 ft., are installed at a 
uniform height of 25 ft. above the 
roadway surface. The installation, 
made by the Alta Electric & Mechani- 
cal Company, San Francisco, which 
also designed the standards, embodies 
interesting features of electrical prac- 
tice. Conduits for the bridge electrical 
circuits are carried in a recess which 
is a portion of the sidewalk. Pull 
boxes are located at the points where 
standards were to be installed. The 
standards were fabricated in San Fran- 
cisco complete with the conduit carry- 
ing the wiring from the luminaire to 
the base. Then they were delivered 
to points along the roadway where 
they were to be installed and there 
equipped with the lighting units and 
all electrical wiring, including the 
series transformers. Studs with double- 
adjusting nuts were set in the con- 
crete when the sidewalk was _ laid, 
materially simplifying both the in- 
stallation and the leveling of the 
standards, 


Power supply for the bridge 


_ The main substation for the bridge 
is located in the toll plaza building 
on the San Francisco side. From this 
Point are served the six main elec- 
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Lighting standards of modernistic tone were fabricated from 10-in. I-beams 


I-beams are split at one end, spread and turned to form a jaw into which the sodium-vapor 
luminaire is installed. The lighting standard and luminaire, completely wired up, is hoisted 
into position and quickly bolted into place. Connection of the primary leads from the series 


transformer to the bridge lighting circuit is all that is necessary to put the lamp in operation. 


trical circuits providing (1) energy, 
or control for the supervising circuit 
on navigation equipment, (2) emer- 
gency telephone circuits, (3) foghorn 
control and feeders, (4) lighting cir- 
cuits on the bridge, (5) power circuits 
on the bridge, and (6) navigation light 
power circuit. Of the four sources 
of energy, two are separate 11-kv. 
feeders from the Pacific Gas & Elec- 
tric Company system, each supplying 
a set of transformer banks. In. case 
of complete loss of central station serv- 
ice a 1874-kw. gas-engine-driven set 
is connected to start automatically and 
pick up all the electrical equipment 


on the bridge except the toll plaza 
office section, electric heating load and 
the five roadway circuits. Power for 
cranking the engine is provided by a 
storage battery, which acts as the 
fourth source of power for emergency 
lighting at the toll plaza if all three 
others fail. A time-delay throw-over 
switch connects the battery to emer- 
gency circuits in that case. The trans- 
former vault in the San Francisco 
toll plaza contains two banks of 300- 
kva., 11,000/2,300-volt transformers, 
four 20-kw. constant-current trans- 
formers, two 74-kw. constant-current 


[Continued on page 155] 
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Three Years of 
Load Building 









Facts and Figures of 28 Operating Companies 
of the Middle West System Provide Answers to 


ARLY in the panic period of 
the 30s management forces of 
the public utility companies 
foresaw the pressing need for build- 
ing loads to utilize the capacity in- 
stalled and operating at that time. 
The only way to keep the companies 
operating, to meet payrolls and cover 
fixed charges was to hold on to reve- 
nues, to restore revenues and to find 
new sources of revenue. 

It was under such circumstances that 
the load builder jumped into the sad- 
dle and out of these efforts load build- 
ing has reached its present momen- 
tum and importance. 

Subject of much interest and dis- 
cussion in the industry, load building 
also raises many questions. By and 
large, the utility company is trying 
to adopt a new sales viewpoint and 
build more of that kind of load which 
can be sold at a price that covers all 
the costs of the science. Thus, there 
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Many Current Questions on Modern Load Building 


are and will continue to be many 
questions about the number of em- 
ployees needed for load-building ac- 
tivities. How many are necessary 
for power sales, for merchandise 
sales, or for home lighting? How 
much E.A.R. is to be expected from 
the various groups? How much 
should it cost per dollar of E.A.R.? 
How should added load be balanced? 

What are the possibilities of the 
home market? How much can reason- 
ably be expected from dealer organ- 
izations? These and a host of other 
questions are discussed at sales meet- 
ings, by intercompany groups and at 
sales conferences, but the best an- 
swers are those based upon first-hand 
experience. 

It is to meet these needs that ELEc- 
TRICAL Wortp has endeavored to 
compress into a few pages of this 
issue and a succeeding issue a graphic 
presentation of the load-building ac- 
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complishments in the last three years 
of the 28 operating companies in the 
Middle West group. The story is based 
upon a summary prepared by V. H. 
Moon, vice-president of the Middle 
West Service Company, for a recent 
meeting of sales and operating execu- 
tives of the companies and is presented 
here by permission of Mr. Moon and 
of D. C. Green, president Middle 
West Corporation. 

Credit for the accomplishment that 
is shown here must be given almost 
entirely to the managements and sales 
personnels of the operating com- 
panies. It was they who translated 
into vigorous and effective action the 
suggestions from the Middle West 
Service Company, applying those sug- 
gestions in the manners best adapted 
to local problems and conditions and 
frequently improving on them as 
their possibilities developed. It was 
the operating companies who did, and 
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“The operating utility executive has two 
major reasons for load building,” says Mr. 
Green. “One is that he should do his job 
in bringing the values and benefits of elec- 
tric service to the people. The other is 
that with taxes, payrolls and all other costs 
going up, net revenue has no other source 
than new load. Without net revenue, there 
will be no money for system growth. 

“Firm conviction that load building is a 
large and essential element in successful 
operation of electric utilities was a principal 
article of our faith when Midle West was 
reorganized. The events of three years ap- 
plication of this belief, as set forth here, 
demonstrate the soundness of the conviction. 
Yet what has been accomplished is only 
an indication of what can be done, and we 
believe that more money and more effort 


are continuing, this load-building job. 
All that was attempted by the super- 
visory direction in the service com- 
pany was to set up guide posts to 
show the way. 

Three major considerations make 
this story of interest at this time: 
First, it emphasizes the value of 
planned utility load building to the 
homes and business of the nation; 
second, by reference to charts 1, 2 
and 3 it will be seen that on the 
E.A.R. basis used in computations 
the group under consideration has 
been a great social influence in its 
far-flung territory, and, third, this is 
not a story of plans or projects or 
-hopes or aims, but is a detailed re- 
port of the results of three years of 
work. Load building cost, as the 
term is used in this article, covers 
merchandising losses, interest on 
merchandise accounts receivable, in- 
terest on merchandise stores and all 
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BALANCED LOAD BUILDERS—D. C. Green (left), president Middle West 
Corporation, and V. H. Moon, vice-president Middle West Service Company 


intelligently employed in load building will 
show much greater results.” 

“Balanced load building means building 
profitable load at reasonable cost at a 
satisfactory pace and with constantly im- 
proving trade relations,’ Mr. Moon de- 
clares. “This is the philosophy of Middle 
West load building. The total result, the 
average condition, has justified the pro- 
gram and we are confident that any ex- 
ceptions will disappear as the program con- 
tinues. Certainly the program is justified 
by the comparison of E.A.R. with actual 
revenue increase in the three-year period. 
In spite of rate reductions, increases in 
number of low-use customers and other 
modifying factors, the increase in revenue 
is within 6 per cent of what it was esti- 
mated the new load would add.” 


charges to new-business accounts, 
originating in company merchandis- 
ing activity. 

The 28 electric utilities represented 
here are scattered geographically over 
a large ara and the story they tell is 
of the zealous promotion of electric 
service in the smaller cities, the towns, 
villages, hamlets and countryside of 
this nation. No large metropolitan 
centers nor any highly industrialized 
areas appear in this picture; it is in- 
stead the picture of electric service 
to the people in their homes and in 
their local business places and fac- 
tories. 

The greatly increased uses of elec- 
tricity shown by these graphs did not 
result directly and alone from the 
availability of electric energy at low 
rates which exists on the Middle West 
system. On the contrary, low-cost 
electricity is the least essential ele- 
ment in the growth of energy usage; 
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as the charts indicate, this element 
must be accompanied by hard work 


intelligently planned and competently 
organized. 





General results analyzed 


In chart 4 is shown the growth of 
the business development organiza. 
tions of the companies * comprising 
the Middle West system. In 1933 there 
were 266 employes of operating com. 
panies devoting their entire time to 
load building. Year by year there has 
been steady growth in the business 
development organizations, and today 
there are 1,065 employees devoting 
their entire time to business develop- 
ment of some type. 

In 1934 operating companies re- 
ported $3,543,000 of new load added 
at a cost of 40 cents per dollar of new 
revenue, as shown on chart 5. Of 
this amount a little over $1,000,000 
in E.A.R. resulted from dealer sales 
of merchandise, $79,000 from home 
lighting, $283,000 from commercial 
lighting and power sales accounted 
for $948,000. Total E.A.R. shows a 
substantial increase each year and 
cost per dollar of E.A.R. a continuing 
decrease, in spite of the fact that 
E.A.R. from company merchandising 
and dealer merchandising per unit 
has been substantially lowered. 

It is possible that the E.A.R. indi- 
cated in 1935 from company and 
dealer merchandising is higher than 
was actually experienced. The average: 
E.A.R. assigned to an electric range in 
1934 was $43. In 1935 it was $34.60, 
and still further reduced to $33.70 
in 1936. Electric refrigerators were 
estimated as producing E.A.R. of 
$31.30 in 1934, whereas in 1935 this. 
estimate had been reduced to $22, 
and further reduced in 1936 to $21.58. 
Refrigerators account for a very large 
part of the total E.A.R. from company 
and dealer merchandising. Conse- 
quently a reduction of $10 per unit, 
or one-third, had the effect of sub- 
stantially reducing the E.A.R. shown 
in 1935 and 1936, in comparison with 
1934, 

Note that in the three years 1934, 
1935 and 1936 there has been no: 
great increase in the E.A.R. reported 
from company and dealer merchandise 
sales. The cost per dollar of E.A.R. 
in dealer sales is company cost and’ 

[Continued on page 151} 





* The designations of companies in this: 
and the other charts have no significance 
except as supplying a continuing identifica- 
tion throughout this presentation. 





















CONOMIC studies in connection 
with the supply of power from 
the New England Power As- 

sociation’s Tewksbury substation to 
its North Boston properties indicated 
that it would be to the mutual advan- 
tage of the Boston Edison and the 
New England Power systems initially 
to supply this area by a single-circuit, 
110-kv. line from Tewksbury to Mel- 
rose, with an emergency tie to the 
Boston Edison System via three 24-kv. 
cables which originally formed a part 
of the supply to the North Boston area. 
This saved the investment of a second 
circuit from Tewksbury to Melrose 
and, at the same time, gave an addi- 
tional interconnection between Boston 
Edison and New England Power for 
the supply of primary and secondary 
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Phase-Angle Control Solves 


Interconnection Problem 


By ELWOOD A. CHURCH 


Engineering Department, Boston Edison Company 


power to Boston Edison or for mutual 
support in emergencies 

In order to control independently 
the flow of power and reactive kva. and 
to prevent overloads on the various 
lines comprising the new connection 
phase-angle and voltage adjustment 
was necessary, since the connection 
forms part of a loop through the Edi- 
son and the New England Power sys- 
tems, as shown in Fig. 1. It is the 


purpose of this article to describe the 
various factors involved in the installa- 
tion of the phase-angle and voltage ad- 
justment in the new interconnection. 
A view of the equipment appeared on 
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A. Vector Diagram for Hydro Conditions 


L St. 24Kyv.Bus Voltage 


B. Vector Diagram for Steam Conditions. 


page 38 of the ELectricaL Wort of 
July 17, 1937. 


Basic elements of problem 


A study of phase-angle and voltage 
adjustment in an_ interconnection 
should include the following: 


1. Costs of locating the adjusting trans- 
formers in various links of the interconnec- 
tion. In general, the transformers should be 
located in the link of lowest capacity in order 
to keep down the necessary carrying capa- 
city of these transformers and, hence, the 
cost. 


2. The total range of phase-angle and 
voltage adjustment required to take care of 
all conditions of power flow in the loop 
must be determined for all probable loca- 
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Fig. 2—Voltage vectors at Tewksbury 
and L Street for conditions of Fig. 1 


tions of the equipment. In a simple loop 
the amount of phase-angle adjustment re- 
quired is independent of its location, but 
the voltage (in-phase component) control 
required may vary, depending upon voltage 
requirements at various terminal points. In 
some systems there may be a loop within a 
loop, in which case any control of the outer 
loop must be located in some link outside 
the inner loop to control independently the 
ower flow. In order to control completely 
beeh loops phase-angle adjustment may also 
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be required in the inner loop. However, in 
the majority of cases, if adjustment of the 
inner loop was not necessary previous to the 
interconnecting of the outer loop, it will not 
be required afterward. In a large number 
of cases the installation of reactors in an 
inner loop will improve the load division, 
especially if there are no generating stations 
within it. Probably provision for sufficient 
range of phase-angle or voltage adjustment 
to control completely the power flow during 
certain infrequent operating conditions will 
not be economically justified, in which case 
these conditions may be eliminated in de- 
termining the range of the equipment. 

3. Methods of control should be studied. 
The equipment should be located in prox- 
imity to a generating station if practicable 
from an economic standpoint, so that the 
generator output and phase-angle adjustment 
may be made by the same operator if manual 
control is decided upon. Automatic tie-line 
control for operating the phase-angle ad- 
justers may be justified in certain cases. 
In the case described in this article manual 
control is used, and fortunately one terminal 
of the least capacity link in the interconnec- 
tion is located at the Edison L Street gen- 
erating station in Boston, where the adjusters 
could be governed from the generator op- 
erating room. The power flow over the inter- 
connection can’ thus be easily adjusted in 
conjunction with the generator output at 
this location. The system despatchers are 
also located here. 

If the system to be studied is com- 
plicated with many generating stations 
and interconnecting ties an a.—c. calcu- 
lating board or network analyzer will 
save hundreds of man-hours of labor 
in calculating the magnitude and phase 
of the voltage vectors at the various 
interconnecting points. If a calculating 
board is not available a cut-and-try 
process (described on page 112) may 
be followed. This method may be 
expected, without a great amount of 
labor, to give results within 1 per cent, 
which is usually more accurate than 
the line constants and loads from 
which the calculations are made. Read- 
ings taken on the actual system being 
studied for various conditions of power 
flow are helpful as a starting point 
for such calculations. 

In the initial studies for the regu- 
lating transformers described in this 
article the network analyzer at the 
Massachusetts Institute of Technology 
was used, supplemented by computa- 
tions using the method described else- 
where in this issue (page 112). 


Boston-N.E.P. conditions 


There are at present four (including 
the one in which the phase-angle and 
voltage control is located) intercon- 
necting points (Fig. 1) between the 
Boston Edison and the New England 
Power systems. The Boston Edison 
Company buys both primary and 
secondary power over these connec- 
tions, and sells secondary power. 
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Fig. 3—Wiring diagram for regulat- 
ing transformers 


At times of high water on the New 
England Power System the flow of 
power over these connections is such 
that the North Boston connection 
would be overloaded if phase-angle ad- 
justment were not provided. The 
phase-angle adjustment required to 
limit the load to the transformer ca- 
pacity at Melrose is shown in Fig. 2a. 
At times of low water, when the Boston 
Edison Company is selling steam power 
to the New England Power Company 
through the Millbury connection, 
power tends to flow out over the North 
Boston connection, which is undesir- 
able from an economic standpoint. 
The phase-angle adjustment required 
to maintain maximum generation at 
Edgar, the most economical station, is 
shown in Fig. 2b. The flow of power 
on the various links of the loop for 
these two of the most important con- 
ditions studied is shown in Fig. 1. 
Another condition which required 20 
deg. of phase-angle adjustment was 
at midnight, with light loads and high 
water on the New England Power Sys- 
tem and with generation at Edgar and 
L Street at a safe minimum for ade- 
quate system protection. 

In order to provide a margin for 
future operating conditions it was de- 
cided to install 25 deg. of phase-angle 
control in both directions from neutral. 

Range of voltage control required 
was determined by the flow of reactive 
kva. on the Roslindale-L Street lines 
and North Boston connection and the 
voltage levels to be maintained at the 
North Boston substations. 


The fact that the North Boston 
inal voltage is 23 kv., whereas the ¢ 
responding Edison voltage is 24 ky 
made necessary a greater voltage range 
than if both systems operated at the 
same voltage level. This difference 
voltage level was desirable previous tp 
the closing of the loop, as power flow 
was always toward North Boston. Hoy. 
ever, with power flowing from North 
Boston to L Street, voltage adjustment 
is necessary to prevent a heavy 0 
of reactive kva. to North Boston, thus 
penalizing the Edison System. 

Since with the method of phase 
angle control employed—namely, the 
insertion of quadrature voltage in the 
circuit in each phase—the line volt 
age is automatically increased 10 per 
cent at the full 25 deg. phase-angle tap, 
a 20 per cent range of voltage adjust 
ment is necessary to obtain the re 
quired net decrease of 10 per cent. 


Description of apparatus 


The apparatus installed consists of three 
three-phase, 10,400-kva., 24,000-volt phase 
angle and voltage-adjusting transformers, one - 
in each of the three lines composing the 
North Boston connection at L Street station, 
Each unit is equipped with conservators, is 
integral with the line and is protected by 
the line relays. They are connected into 
the cable with inclosed, oil-filled-type pot 
heads, eliminating all exposed wiring. A 
schematic wiring diagram is shown in Fig. 3, 

Thirty-two steps are provided in the 50 deg 
range of phase-angle adjustment, giving 
about 1144 deg. per step. This causes 4- 
change in power flow in the loop of ap 
proximately 2,000 kw. per step. 

Thirty-two steps are also provided in the 
voltage adjustment, giving 144 per cent of 
nominal voltage per step. 

Tap changing in the phase-angle adjust 
ment is accomplished by means of an 
circuit breaker, and in the voltage adjust 
ment by a quick-break mechanism operated 
under oil by means of a combination spring 
and-motor drive. All taps are bridged by 
current-limiting reactors of such cone 
that they may be operated continuously wilt | 
two adjacent taps bridged, thus providing © 
two steps per tap. All current-carrying parts ~ 
in the tap-changing mechanism are of such 
capacity that 30 per cent overload may Bé 
carried at zero degrees ambient. 4 

Control wiring is carried in ducts to # © 
bench board opposite the generator control 
board in the operating room at L Street” 
station. Control switches for tap changifig | 
for each independent unit and master COR 
trol switches for operation of all three 
together are provided. Meters showing po 
and reactive kva. flow in each unit are lo 
cated above the control switches. = 
type tap-position indicators are provided @@ 
the bench board operated by the position 
indicators on each individual unit. : 


The installation has been operated” 
practically continuously since Febrit 
ary 26, 1937. Troubles have beet 
minor, consisting of some control i 
lay difficulties and troubles with te 
Selsyn position indicators. 4 
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‘Steam Station Cost Survey 


Favorable Loads Run Utilization of Capacity Up to 
Unprecedented Levels —Two-Year Trend Toward Lower 


Operating and Fixed Costs for 21 Representative Plants 


GADS on utility systems have 
L grown so markedly that the fixed 

charge and operating compo- 
nents of energy cost have been altered’ 
subsiantially during the last two years. 
Fortunately the changes have been 
toward lower values than those re- 
ported in the 1935 survey of steam 
station costs (ELECTRICAL WOoRLD, 
November 23, 1935). Practically all 


indexes reflect advantageous changes, 


By A. E. KNOWLTON 


Associate Editor, ELECTRICAL WORLD 


especially those affecting the spread 
of fixed charges over an increased out- 
put in kilowatt-hours per kilowatt of 
capacity. Steam generation at load 
centers thus continues to sustain its 
steady gain in superiority over remote 
hydro developments entailing high 
costs per kilowatt. 

Data tabulated and charted herewith 
are for the year 1936 as experienced 
in 21 stations ranging in size from 


15,000 to 300,000 kw. and using all 
common forms of fuel. The stations 
identified by letters A to P are the 
the same ones as identified by the 
same letters in the 1935 résumé. 
Plants were being used during 1936 
nearer the limit of their rated capacity 
than at any previous time in the his- 
tory of the industry. Utilization factor 
(ratio of peak to capacity) rose in 


pronounced manner. On the average 
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Component Costs - Mills Per Kw-Hr 
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the reporting plants show a utilization 
of 105.5 per cent, which is nearly 10 
per cent higher than the 96 per cent 
figure of the 1935 list of stations. 
Evidently confidence in the reliability 
of steam station equipment has been 
justifiably used as a support for more 
assignment of load during peak hours. 
More judicious scheduling of over- 
hauls has manifestly made practically 
all of the equipment available for car- 
rying the seasonal peaks. 

Meanwhile there has been only a 
slight improvement in plant factor 
two 
years, namely, from 53.2 to 55.4 per 


(average load to capacity) in 
cent for these sample groups of sta- 
tions. The mistake must not be made 


of taking either the utilization ‘or 
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plant factors of individual stations as 
indicative of the system figures be- 
cause loads at peaks and at other 
times can be shifted to the most ad- 
vantageous sources. Nevertheless it is 
fairly evident that these changes in 
utilization plant factors are 
coupled with a load factor (ratio of 
peak) that has shrunk 
from a 55.2 per cent average value in 
1934 to 51.9 per cent in 1936. In so 
far as individual stations reflect sys- 
tem conditions, it appears that acceler- 
ation of load building does not always 
result in a bettered load curve. In 
any event the performance of these 
stations at higher levels of peak and 
output points to the feasibility of 
purchasing equipment which has its 


and 


average to 


point of maximum efficiency hearer 
to rated capacity than has prevailed 
under less sustained loading. At least 
many stations were undoubtedly not 
designed for the high utilization and 
plant factors under which they oper: 
ated in 1936. 

In connection with the analysis of 
fixed charges it should be emphasized 
that certain of the stations have jp. 
cluded preparations for future capacity 
which is not yet in operation. This jg. 
however, a situation that is always 
likely to be encountered. For the sta- 
tions added to this year’s li-t the 
average cost per kilowatt is about $5 
less than those reported in both 1935 
and 1937 listings. In so far as these 
involve new capacity added uring 
the last two years they reflect a down- 
ward trend of cost per kilowatt, at- 
tributable in part to the prevailing 
practice of the industry in superposing 
units and modernizing existing station 
and facilities. 


Station size affects energy cost 


Analysis of production costs show 
that maintenance expenditures have 
not been increased, but that fuel, 
wages, supervision, water, lubricants 
and supplies have increased on the 
average for all stations. 

With one notable exception, the 
high-pressure plants still do not show 
any over-all economic superiority over 
the medium-pressure stations. For 
these particular 21 stations the high- 
pressure plants show to better ad- 
vantage than did the same stations 
two years ago only when efficacy is 
measured in terms of B.t.u. per kilo- 
watt-hour generated rather than in 
B.t.u. per net kilowatt-hour sent out. 
The more favorable plant factor is to 
be credited with most of this gain. 

Now that stations are more favor- 
ably loaded, it is possible to discern 
that the larger stations are generating 
a kilowatt-hour at a lower total of fixed 
and operating charges than the middle- 
sized stations. But it is quite possible 
for still smaller stations to outdo the 
larger in over-all cost per kilowatt- 
hour at the bus under local operating 
conditions. When, however, stations 
are placed on a comparable basis of 
plant and utilization factors (as has 
been done in one of the charts here- 
with), it appears that the larger the 
station the less the cost of a kilowatt- 
hour at the bus. The spread is of the 
order of 6 to 8 mills under these as 
sumed comparable conditions for sta- 
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tions not over 300,000 kw. Too much 
emphasis cannot be placed on this 
conclusion, however, because stations 


have to operate on actual loadings and 
not hypothetical loadings assumed just 
to render them comparable. 


Cost of power under comparable 
conditions 

|,.asmuch as the prevailing utiliza- 
tion factors are on the average well 
: 90 per cent, it was felt that 
omparison of the stations at that 
cular value of performance would 
ore significant of the current 
| than the 75 per cent value used 
ofore. New of fixed 
ses were determined by assuming 


abo 
the 
pal 
be 
tre! 
her values 
cha 
an vivestment figure matching a pro- 
mal increase or decrease of cap- 


to bring the utilization factor 


port 
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Fuel Data for 1936: 
Total fuel used: 










Short tons of coal...........0....0..0004. 48 ,990 
USO Ol. 0; OP PRS os ccc ice ceencs] seneeaen 
Barrels of oil... ........00.020 00.00.0000 00 363 
Ash content of coal, per cent............... 3.78 
Moisture content, per cent................ 3.93 


















Fuel Cost Delivered, Dollars: 
Per short ton of coal 












394 ,343 | 


7,998,211 
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110,508 | 10,448 
cane 1,455,594 
nesmeiesy | 618 
6.79 | 16 
2.59 | 7 











159 ,643 


eeecccce 






| ) ig 
STATION A | B Cc | D E | F G | H | I J 
Approximate rating, kw... .........6.2200.0% 25 ,000+ 1200 ,000-+ '200 ,000— | 50,000+ | 50,000+ | 25,000+ ; 15,000— | 50,000+ | 75,000+ 5000-4 
Number of generators. ..... 2... ccc cece e ee 2 | 1 4 | 2 2 1 | 2 1 1 1 
Number of boiler units...................... 2} 6 | 5 | 3 3 2 | 2 | 2 | 1 9 
Dee EUROS es co pic oinisin e Seer eu Soudee ewer Trans. Base | Distrib. | Trans. Base Base Pwr.-St’m| Standby Base Trans. 
Number of outgoing lines.................... 4 | 10 42 6 13 13 | 9 2 6 5 
REDE, 1G: GE UIOD aia: 5 oo. oc cio cee wees ues 6.6-66 |33-66-132 24 66 | 26-33-66 13 .2-33 | 4 44-110 | 26.4-132 125-139 
RDN IIE IR URINE oso so Save bs os sw arene 6s Said eee Coal Coal-Gas | Coal-Oil Gas | Coal Coal \Coal-Gas- | Coal Coal C al 
| | | Oil 
Steam pressure, boiler, Ib.................... | 525 | 800 | 405 427 abs. 1,400 | 665 abs. 600 475 1,390 650 
Steam temperature, boiler, F................. 825 | 730 700 717 750 825 725 725 835 825 
Plant structure area, acres................... 0.38 | 3.35 2.50 | 0.42 5.7 0.83 0.27 0.54 0.85 0.92 
Fuel storage area, acres......................] 0.75 | 7.2 7.65 | 3 Tanks 1.6 1.24 | Dee | a cedeente 7.66 15 
Size of boiler unitea............08......e00000- {200,000 | 450,000 | 340,000 |250,000— 279 ,000 375,000 | 150,000 400 ,000 690 ,000 90 ,000 
\ Ib. /hr..| lb. /hr. lb./hr. |300,000 Ib. lb. /hr. lb./hr. | Ib./hr. lb. /hr. Ib. /hr. hr. 
Average cooling water temp., F............... 60 | 53.5 50 75.3 55 63 | aa 81 46.7 47 
Average vacuum on condensers............... 28.90 Hg.| 0.452 Ib. | 28.68 Hg.| 1.21 in. 28.98 Hg.| 1.26in. | 26.5 Hg. | 28 Hg 0.56 in. 1 ‘4 in, 
Number in operating force shift............... 7 | 67 42 7 10 6-11 5 | 18 15 6 
Equipment Used: | 
Air preheating... ...........0cccccecccccss JV VJ | J J Vv Vv Vv | Vv Vv V 
SOON PRIORRINE ow ini ao sae oso sow es cecedaus] Siawckes JV baie eee, Wy Guleane eres W.. Ytrewsece | Seaton. | sesceeee 2 ee 
FOOROIIBONG 5 ooo oss cc cedeeess cvsescaies Vv JV | V a pe oe V Vv af OP a hemes eee Vv 
Waterwall furnaces.....................-.. V J J | Vv Vv Vv Vv ite ane VJ af 
SON Be oot ie oh ks oalaam chars Samwoell aawatcemie: 4 sloameuak QD gee srscotga Bir te oteleten! Tawa sain, Ul paitreacande se eae aee er eee 
Stage bleeding...........0............000. | JV JV JV | VJ Vv Vv Vv Vv | Vv 
Duplicate feed pumps..................... JV J J | J JV Vv J Vv Vv 
Generator air coolers....................-. J J J | J Vv Vv Vv Vv | JV 
Automatic combustion.....................| ceeeeeee Vv N <dscreestaisee. | Aesieiore.eseeht deitienete, eet Me, E omsateiaters JV Vf |... 
Outdoor switchyard..............0..0....... Vv JV JV J a, <” Sl cere neers VJ J V 
Pulverized fuel. .......0.0000.00.....00005. J ee DP svehewad tacsacsahs JV Vv Vv Vv Vv 


67 ,891 








mal base load; C, normal system; 








with the actual peak from its actual 
value to 90 per cent. 

Likewise a plant factor of 50 per 
cent has been assumed. Along with this 








unchanged and the operating charges 
for other than fuel remain unchanged 
in the total of station expenditures for 
the year. The 50 per cent factor per- 
tains not to the actual capacity but to 
the capacity which would create a 90 
per cent utilization factor under the 
actual peak and annual ouput of the 
station. 
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D, normal system; EK, 





assumption is the further assumption operating 
that fuel cost per kilowatt-hour remains operating 


normal 





Total cost of energy, including fixed 
charges, ranges upward from 4.14 
mills per kilowatt-hour. Omitting the 
standby stations, there are several 
with combined fixed and 
charges in the range from 
63 to 9 mills; the actual spread is 
thus greater because of the’ greater 
spread in utilization and plant factors. 
Fuel costs of production per kilo- 
watt-hour for these stations ranges 
from 2 to 2.5 mills, except for one 
which generates at 1 mill, using 
at $1.91 per ton. 


coke 
Fuel costs as pur- 
chased gave a spread from 10 to 19 


cents per 





million B.t.u. 
burning plant has a fuel cost of less 
than 6.5 cents per million B.t.u. Even 
where total costs are the highest the 
wage and maintenance items do not 
total to more than 1 mill on the aver- 
age. Wherever the over-all cost is high 
it is traceable directly to high fixed 
charges resulting from high invest- 
ment. In general, the fixed charzes 
represent never less than half the total 
cost of energy at the bus. Roughly, if 
energy costs as much as 9 mills i! is 
because fuel costs about 3 mills, fi 
charges amount to 5.6 mills, with ‘he 


Il, standby for hydro; I, normal base load; J, normal transmis- 


The 





cea kereanieadeay wade 4.02 | 3.33 | CMS iconccss 4.49 4.27 | 3.16 2.39 | 3.83 
Per 4000 ot. 16: OF WAS. oo. ik ccc sces] osvseesi O.125 | si. swiss OFG0 tT 5s kwee koh oeasiewees | SRD | -acasa-k eel +: Saline ouhet Eo coe 
mil.B.t.u.| 
PEDO. OC. cece veccsereeadsacerse) WEP] ceiececc df “EIB lisence TP “QR pisccasekc lh . “RR pc ceen eel sesdenaou eee 
Heat Value of Fuel as Fired: | 
Coal, Bian. per tb... nsec ck cece ccs ees 14 ,273 10,331 13,580 || is n'ns00'0 13,573 14,219 | 10,580 | 12 ,220 13 ,135 13 ,385 
ASO; DOE ASG o.oo ink 06's 60 oo b00 oe sew aleee | ree DR ORe FL csecse |) | | “RAB shkiwceew Pcweciscn |) ee Pasco Sec oh owe aes) oes 
Operating Costs, 1936 (mills per net kw.-hr.): | 
RMN ASS has alge cs hia ose ceraiiganastanEs ys ste. stanare ek | 1.96 1.884 1.914 2.71 2.28 1.898 3.51 1.36 1.598 2.544 
Wages and superintendence................ | 0.41 0.234 | 0.789 0.79 0.52 0.297 | 0.52 0.28 0.266 0.402 
Water, lubrication and supplies.............! 0.07 | 0.026 0.113 0.05 0.13 0.051 0.21 0.02 0.036 0.024 
Maintenance and repairs, total............. 0.24 0.187 | 0.408 0.26 0.74 0.139 0.52 0.15 0.155 0.134 
Buildings and structures.................| 0.03 0.022 | 0.086 0.05 | 0.06 0.011 Qe eee 0.009 0.009 
BROOM AOIMIRG ss aie oc, coo nice'e os 8 ea 8's Soca 0.16 0.113 | 0.202 | 0.12 0.15 0.090 SAL. 6 o\crexeeats | 0.115 0.042 
Fuel-handling equipment................) 2.2.00. 0.004 | 0.026 0 0.27 Re acide ee be Ih cies imersce ee Dg. gai mutate s3aeeeee 
Prime movers and auxiliaries............. 0.035 0.028 | 0.063 | 0.05 | 0.18 0.009 | WAS 8 deuce. 0.031 0.072 
Electrical equipment and miscellaneous... . 0.015 | 0.020 | 0.031 | 0.04 | 0.08 0.007 | WOO | Keatcacd I <aeeeune 0.012 
Total operating and maintenance, ex fuel... . | 0.72 | 0.447 | 1.310 | 1.10 1.39 0.487 1.25 | 0.45 0.457 0.560 
‘Total production cost (no fixed charges)... .. 2.68 | 2.331 | 3.224 3.81 3.67 2.385 4.76 | 1.81 2.055 3.104 
‘Total gross generation, millions kw.-hr........ 106.90 | 1,317.65 | 624 .04 86.20 199.51 263 .23 81.10 | 172.54 404.17 140.00 
Total net generation, millions kw.-hr.......... 100.76 | 1,254.11 | 599.77 | 81.96 181.06 249 .40 71.85 | 164.29 382 .86 131.27 
Max. load, kw. 30-min. peak. ................ 32,000 | 200,500 | 145,000 30,500 49 ,000 38,000 | 15,000 66 ,000 $2 ,000 29 ,250 
| | (60 — 
| | | 
Station function classification: A, normal transmission; B, nor- base load; F, normal base load; G, power and district steam; 
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duction Costs For Steam Stations in 1936 


Pro 
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sion; K, normal distribution and transmission; L, standby for 
M, normal transmission; N, normal transmission; P, power 
and process steam for which credit is not given in the data; Q, 


hydro; 


rest accounted for by wages, main- 
tenance and supplies. 

In these representative stations the 
total cost of energy in 1936 ranged 
from 4.14 to 20.27 mills per kilowatt- 
hour, the high figure being for a 
stution that was operated solely as a 
standby for hydro generation. The 


average is about 7.5 mills per kilowatt- 
hour. The fixed charges (at 15 per 
cet) range from 2.37 mills to 11.7 
mis, with an average of 4.5 mills. 
Th. production cost ranges from 1.65 
m 


- to 15.6 mills (again for the hydro 




















normal system, 


standby plant) per kilowatt-hour sent 
out, with an average of about 3 mills. 
Thus about 60 per cent of the total 
cost of energy originates in the fixed 
charges and 40 per cent in the pro- 
duction costs. Fuel alone represents an 
average of 70 per cent of the total 
production, but only 30 per cent of 
the average total energy cost for these 
typical plants. 

On the whole, the design of these 
particular stations appears rational in 
the sense that more money has been 
spent to attain high thermal efficien- 





base load; R, normal base load; S, 
T, norma) base load; U, 
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| | | 
K L M | N | P Q R Ss | 7 U v STATION 
— - ee j — — — = — wiibiien ee ee = ncneanamasiitiasaiil 
93.000 25,000+ | 50,000+ 25 ,000— (125 ,000— 300,000 | 25,000— | 25,000— | 50 ,000— |100,000— | 50,000+ Approximate rating, kw. 
: 1 2 | 1 3 3 1 1 2 | 4 2 | Number of generators. 
2 3 | 3 4 14 2 1 | 4 | 6 | 4 | Number of boiler units. 
Distrib Standby Trans. | Trans. Pwr-Stm | Base Base Distrib. | Base | Base Trans. | Type of service. 
9 6 4 | 4 10 31 + 5 8 20 | 7 | Number of outgoing lines. 
12 132 | 66 33-66 13.2 | 66 14 | 13.2-66 11 33-66 | Approximate kv. of lines. 
Coal Gas-Oil Coal Gas Coal Coal Coke Coal | Coal-Gas | Coal-Oil | Oil-Gas Fuels used in plant. 
41 450 7 400 1,350 400 | 400 | 450 | MCE ec aie 400 Steam pressure, boiler, Ib. 
7 646 | 775 | 698 725 850 720 | 775 | WEL ca laaues 700 | Steam temperature, boiler, I’. 
0 0.64 1.6 0.34 7 3.6 | 0.20 0.35 | 2 |Inc. below 0.55 | Plant structure area, acres 
. ” }xeeeiewan OE | sicastcaw Pande car 10 | 3.50 0.15 5 GF veciceas Fuel storage area, acres. 
140 ,000- 350,000 345,000 | 10,012 9,000 |200 ,000— 150,000 | 325,000 | 140,000 | ........ 200 ,000 | Size of boiler units. 
930,000 | sae Ib. /hr 4 | sq. ft. , sq. ft. a = — lb., BS | lb./hr. | lb./hr. | 
f 51.6 | 6 58 | 59.8 | 2 9 | 57.5 50 72 | Average cooling water temperature, I 
9.4 in 28.5 He. 1.09 in. 28.53 Hg. 1.24 in 28.68 Hg. | 1.70 in. 1.29 in. | 1.28,1.19 | 1.4 in 28.40 Hg. | Average vacuum or condensers. 
7 8-14 So iecwaees 39 | 5 | 46 total at Eee ees 7 | Number in operating force shift. 
| 
| Equipment Used: 
oe.) welenewse J/ Vv J Vv Vv aus V Peas J Air preheating. 
ee. 1 eta eae ais well peeled (” Diet coe et ae dwene vewbeease | seeceeee | ceeeeeee ‘ Steam reheating. 
af | hee e wees We > iP eseecees Vv Bi qlrecw'e seid ieee Vv ES Sage Ragen: be wae argins Economizers. 
y J/ Me OOP Steaiett ws J > Vv Vv | Vv BY cscs ate a J Waterwall furnaces 
actioned, Weta coart sew mastar tes cease uels!) “Sie Rit Rewced sn senna li dans ene / pte dod Stokers. 
Vv | Vv 
Vv Vv Vv Vv Vv Vv | Vv | Vv SP Biekecuene V Stage bleeding. 
\ Vv Vv Vv Vv Vv | Vv Vv } an DP eeeeaas JV | Duplicate feed pumps. 
‘ Vv Vv v Vv | Vv Vv Vv | en, © eee eed JV Generator air coolers. 
V OB evosackecet|) eheenees J Vv Bi uijao Sore coca eaaat Rete te) bre rerey JV Automatic combustion. 
. JV a Dassaeas J Vv WE. neeaweens RET edad aia JV Outdoor switchyard. 
Ent eens ; | Jf Fi Leaded saan J | Vv Vv Vv Vv Vv ete Pulverized fuel. 
| | | 
| Fuel Data for 1936: 
| Total fuel used: 
re eer 222,385 | . 220020 499 ,831 657,983 | 64,455 42,624 | 51,482 TEM hee eka Short tons of coal. 
gadis 283 ,935 Mot IE Oee re, Sou eesee, | eenases ccsecees | cccccces PR OROOMOT accccnss [GON GN 1,000 cu.ft. of gas. 
tree SEGEEO | Scccaceie SY aos esol Eire await Piicew cancel Whose x acca Pree aaa ala and Oe NE haan | Barrels of oil. 
Soe f <awenec BELGE | saewcn cis 5.4 6.61 | 0.08 5 | 10.77 Se Tw seeiwas | Ash content of coal, per cent 
Bute | swesreces WS.SE | cscccees 4.8 3.09 | 5.7 5 12.41 GPF hacks Moisture content, per cent 
| 
| | Fuel Cost Delivered, Dollars: 
£16 skeen ee Wades 4.13 4.36 | 1.914 4.64 2.74 5.23 eaeel Per short ton of coal. 
Baten th: [ Caer) cms es, ORS), eae Eka wacausy [gancsacarp aakee cae pinata suse Metaaanee 0.138 | Per 1,000 cu.ft. of gas. 
i | 
| PUFF SaSeSeus BiG 6 We ccc vas beeen cus | Sih seseemeewedce hy aeaene ed | PG sitieviw Per bbl. of oil. 
| | | 
| | Heat Value of Fuel as Fired: 
14,269 | 18,500 10,496 | Oil 18,500 | 13 ,927 14,108 | 14 ,987 13,792 | 10 ,672 RON 6k cw keene Coal, B.t.u. per lb. 
aay. Pe hc cesacat SA ctiscans P cxcagnin bsiyntees Wasenneen 1,041 | 153 Oil | 1,050 | Gas, per cu. ft. 
| | M gal. | 
| | Operating Costs, 1936 (mills per net kw.hr.): 
c ] 5.00 2.106 1.285 2.29 2.090 0.96 Not re- 2.13 2.694 | 2.31 | Fuel. 
2 7.60 0.351 0.215 0.261 0.198 0.52 | ported 0.42 | 0.377 | 0.33 | Wages and superintendence. 
5 | In above 0.085 | 0.052 0.035 0.023 GAO Birasekks os 0.01 0.053 | 0.06 Water, lubrication and supplies. 
¥ 3.00 0.198 0.222 0.240 | 0.157 GIR sccacns 0.19 0.212 0.18 | Maintenance and repairs, total. 
Es [Sane eee 0.023 0.017 0.017 | 0.037 0.02 | Spas. eee 0.01 0.023 | 0.05 | Buildings and structures. 
Mir ‘Daxateues 0.148 | 0.116 0.127 0.076 GN a dsc aces 0.12 0.128 0.06 | Boiler plant. 
ne coo 0.005 | Inboiler | ........ 0.007 0.03 | eeeeeeee In fuel | ree bo xsince aus Fuel-handling equipment. 
Mm 8 (Pateaoe: 0.018 | 0.056 0.024 0.026 | GGG te dacscus 0.03 0.028 | 0.04 Prime movers and auxiliaries. 
zt cremate 0.004 0.033 0.072 0.011 | WOE savncwas 0.03 0.023 0.03 | Electric equipment and miscellanecus. 
5 | 10.6 | 0.634 | 0.489 0.537 0.378 WGMED cctcccas 0.62 0.642 0.57 | Tota! operating and maintenance, ex fuel, 
% 15.6 2.740 | 1.774 | 2.83 2.468 1.65 | ........ 2.75 3.336 | 2.88 | Total production cost (no fixed charges). 
. 14.45 388.03 | 138.47 | 989.99 | 1,458.99 | 131.59 85.20 160.91 430.06 182.94 Total gross generation, millions kw.-hr 
Z 9.26 365.98 | 134.95 | 919.08 | 1,391.00 127.81 | 81.53 153.02 417.28 | 172.57 | Total net generation, millions kw.-hr. 
40 ,000 66,000 | 19 ,900 130,000 | 266,000 | 18,144 | 28,000 | 36,000 | 88,000 | 59,160 | Maximum load, kw. 30-min. peak. 


normal system ; 


normal base load; V, normal transmission. 


cies in instances where the fuel cost in 
cents per million B.t.u. happens to be 
high. There is correlation between in- 
vestment and plant factor, but hardly 
any discernible relation between the 
investment and the utilization factor. 
This is probably as it should be con- 
sidering that utilization factor has a 
meaning for only the peak half-hour, 
whereas the plant factor is the index 
of a situation extending over the year. 
The higher the plant factor the more 
money appears justifiably to have 


been spent to create an efficient kilo- 
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STATION 


Unit Investment Cost, Dollars per Kw.: 


Table 11—Unit Investment Cost, Total 





D 


Land, cost and site preparation............. 1.42 6.27 5.64 767 1.01 |¢ 
Buildings and foundstions................. 21.25 26.90 24.82 | SOE Tastee 
Condensing water supply and works....... 4.45 3.93 1.79 POG fase ox mis 
Fuel unloading, handling, storage........... 2.47 6.80 6.24 a Clustered an = 
on ee re ee CP rae nee 0.90 eS) access Geer. fadsce Shes 37 
Fuel preparation... .........5c0ce50cs 2.95 3.17 4.18 Meme dk See oad > 
Switchgear and station wiring.............. 9.12 17.56 2.22 Wael isan ss 2 
MINING oss a wleais.« ares d ald. va ated we Sailers 19.25 19.40 12.50 ME Ease ce eareia B 
Drakt eyetem........<...00% 3.98 3.39 2.46 PRE. dh en eee = 
Feedwater system........ 3.7: 1.43 2.12 Oe We cee = 
Piping system. ; 7.50 7.05 T28 \ ete 1 ois sd. S 
Turbine foundations ees 1.09 0.20 1.32 Sees: Sh Ziewstansn m 
Heat recovery apparatus.................00] ccccccee | ceccceee 2.12 GN eccsdads Q 
Generator air coulers..... p 0.39 SE Soe sce Se Mo eweeees = 
Main cordensers............... ieaveeees 4.35 2.68 Ea cate Ee pean = 
Turbo-generators............. : a 18.85 14.43 14.05 DESI haem veo & 
Turbine auxiliaries... ... 0.65 0.34 S208} isoxaxs mi Siecersysinsere 
Outdoor switehyard............... ; 13.35 7.95 | 1.22 10.60 13.40 | 2 
Total station, including miscellaneous. . . 101.96 121.15 92.76 95.97 139.10 |S 
Total station and switchyard... 115.31 129.10 93.98 106 .57 152.50 |3 
= 
Cost of Energy, Mills per Net Kw.-hr. 
Fixed charges at 15 per cent....... 5.17 3.22 3.80 11.70 6.24 
Production charges : bd 2.68 2.33 3.22 3.81 3.67 | 
Total cost of energy per kw. -hr ; ‘ 7.85 5.55 7.02 15.51 10.01 | 
Fixed charges at 90 utilization factor. . 3.98 4.43 3.38 3.65 5.15 
Production charges at 50 plant factor... .. 2.44 2.45 3.02 3.32 3.32 
Total equivalent cost of energy 6.42 6.88 6.40 6.97 8.47 | 







Station Performance in 1936: 





Station Unit Space Factors: 


10.89 2.33 0.72 5.24 2 84 
27 .20 22.74 24.85 21.30 2750 
4.80 8.71 | 8.07 1.83 6.66 
3.21 4.77 3.94 15.50 6.66 
1.68 4.22 | 0.30 | 0.75 0.83 
2.35 3.92 2.09 3.44 3.33 
17.75 15.50 8.67 8.05 19.70 
16.75 31.06| 13.50] 13.22 23.00 
9.22 4.38 4.08 1.48 2 84 
3.91 | 3.69 1.66 | 3.00 4 33 
7.97 | 15.20 4.38 3.01 5.33 
ee | 1.07 0.58 0.92 0.83 
Siete Bree | Sh.cleten at 1.79 1.33 
0.26 0.63 0.79 0.24 0.17 
1.57 5.38 3.24 2.69 3 33 
15.97 20.31 12.40 17.20 18 35 
0.27 57 | 0.34 | 0.52 2.19 
6.66 0 | 5.76 | 5 69 10.00 
124.84 | 155.31 89.61 100.18 120 14 
131.50 155.31 95.37 | 105.87 139.14 
2.45 3.90 5.23 3.31 4.77 
2.39 4.76 1.81 2.06 3.10 
4.84 8.66 | 7.04 5.37 | 7.87 
3.95 | 5.29 | 3.30 | 3.62 | 4.76 
2.55 | 4.72 1.56 | 2.04 | 3.06 
6.50 | 10.01 | 4.86 5.66 | 7.82 


Millions B.t.u. used................ eawe 1,400,000 16,450,000 8,479,000 (1,490,000 2,365,000 3,140,000 |1,490,000 (2,300,090 |4,200,000 | 1,817,000 
Fuel cost, cents per million B. Ci... 14.1 14.30 13.60 15.00 17.50 15.00 16.90 9.80 14.60 | 18.40 
B.t.u. per net kw.-hr. send-out 13,899 13,143 14,120 18,140 13 ,066 | 2,598 20 ,700 14,000 | 10 ,954 | 13,846 
B.t.u. per gross kw.-hr. generated. 13 ,080 12,500 13 ,600 16,900 11,900 | 11,930 18,350 | 13 ,300 | 10,380 | 12.950 
Average boiler efficiency, per cent.......... 86.13 83.70 83.50 80.0 83.0 | 84.6 | 82.0 | 85.0 | 86.0 | 86.8 
Thermal effciency, net basis........... 24.6 26.0 24.2 18.8 26.2 | 27.1 | 1§.5 24.4 | 3 a 24.6 
Employees per 1,000 kw. per day. . 0.70 0.98 1.79 0.35 0.60 0.66 | 1.25 0.9 0.56 | 0.60 
Plant factor, annual, per cent.. 40.9 71.39 42.7 15.6 40.1 81.3 68.4 31.3 57.6 | 50.0 
Utilization factor, annual, per cent 106.6 96.5 90.7 50.8 98.0 108.6 125.0 110.0 102.5 | 97.5 
| 


Boiler room, cu.ft. per kw.................. 21.30 20.90 17.40 6.15 16.04 | 
Turbine room, cu.ft. per kw............. 14.10 12.90 15.00 13.80 6.24 
Switchhouse, cu.ft. per kw.......... Gere: Lara alate 2.02 9.37 0.20 3.08 
Fuel preparation room, eu. ft. per kw. 4.47 enema: | 3.74 5.04 1.62 
Station site, sq. ft. perkw................. 0.55 0.70 0.6% 0.31 5.00 
Storage site, sq. ft. perkw................. 1.09 1.51 SOS |e eeaeawce 1.40 
Switchyard, sq. ft. perkw................. 2.24 eh ee 1.02 3.08 | . 
Storage capacity, tons per kw............. 0.27 0.58 0.85 


watt of capacity. Again, it may be 
said that the prevailing plant factors 
could well have been the basis at which 
the designs have been aimed, but it is 
doubtful if the high utilization factor 
were equally anticipated. Note that 
one plant operated during 1936 with 
a 140 per cent utilization factor; an- 
other, more startlingly — significant, 
operated with a plant factor of 102.5 
per cent. 
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Commentary on the design of these 
stations would not be complete, how- 


ever, without mention of the surpris- 
ingly small range of B.t.u. per net 


kilowatt-hour over the whole spread 
of fuel cost from 6 to 19 cents per 


million B.t.u. Correlation between 
B.t.u. per net kilowatt-hour sent out 
and the fixed charges seems to be 


It would seem that, 
granting fairly uniform fuel costs, this 


wholly lacking. 
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would be the most prominent relation- 
ship to be discovered in any study of 
investment balanced against produc- 
tion efficiency and economy. To this 
extent the experience with typical ex- 
isting stations is a poor guide to the 
designer of comparable future stations. 

As is to be expected, the B.t.u. per 
net kilowatt-hour reflects a downward 
trend with the rising plant factor. The 
same unit index denen with the 
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rising load factor, but at a lessened 
rate of decrease. As a consequence 
the B.t.u. per net kilowatt-hour shows 
a rising characteristic for stations op- 
erating at the higher utilization factors. 
This is in keeping with reason. It is 
especially true for those stations loaded 
at peak considerably beyond rated 
capacity, presumably because the load- 
ing during 1936 was for a large part of 
the time above the point of maximum 


efficiency of the aggregate of generat- 
ing facilities. 

Although no increase in capacity 
is recorded for several of the plants, 
nevertheless the owners report different 
values than in 1935 for the component 
costs of the plants. Modernization of 
the constituent facilities accounts for 
certain of these changes in details and 
the transition to new uniform systems 
of accounting account for the rest of 
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STATION 


Unit Investment Cost, Dollars per Kw. 


Land, cost and site preparation. 
Buildings and foundations. 


Condensing water supply and works. 
Fuel unloading, handling, storage. 


Ash handling. 

Fuel preparation. 

Switchgear and station wiring. 
Boiler plant. 

Draft system. 

Feedwater system. 

Piping system. 

Turbine foundations. 

Heat recovery apparatus, 
Generator air coolers. 

Main condensers. 
Turbo-generators. 

Turbine auxiliaries. 

Outdoor switchyard. 

Total station, including miscellaneous. 
Total station and switchyard. 


Cost of Energy, Mills per Net Kw.-hr. 


Fixed charges at 15 per cent. 

Production charges. 

Total cost of energy per kw.-hr. 

Fixed charges at 90 utilization factor 
Production charges at 50 plant factor. 
Total equivalent cost of energy. 


Station Performance in 1936: 


Millions B.t.u. used. 

Fuel cost, cents per million B.t.u. 
B.t.u. per net kw.-hr. send-out 
B.t.u. per gross kw.-hr. generated 
Average boiler efficiency, per cent. 
Thermal efficiency, net basis. 
Employees per 1,000 kw. per day. 
Plant factor, annual, per cent. 
Utilization factor, annual, per cent 


Station Unit Space Factors: 


Boiler room, cu. ft. per kw. 

Turbine room, cu. ft. per kw. 
Switchhouse, cu.ft. per kw. 

Fuel preparation room, cu.ft. per kw. 
Station site, sq.ft. per kw. 

Storage site, sq.ft. per kw. 
Switchyard, sq.ft. per kw. 

Storage capacity, tons per kw. 





the changes. The charts grouped here- 
with serve to show how designers 
allocated their outlays to constituent 


parts 


of 


the stations built largely 


during the last decade. 


Pulverized fuel is used in 72 


per 


cent of the plant capacity in which 


coal 


the dominant fuel, the rest 


(28 per cent) reflecting stoker firing. 


Water-wall 


furnaces prevail to the 


extent of 89 per cent of the capacity 





B.T.U. PER NET KW-RR. | 
VS.FIXED CHARGES 


bse 


Fixed Charges, Mills per Kw.-Hr. 
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in the 21 plants; that is, in all but 
three of them. Air preheating is the 
practice in all but four of the plants 
and it has been applied to 88 per 
cent of their combined capacity. 
Economizers represent 71 per cent of 
the total capacity of 1,495,000 kw. 
installed in the reported plants; how- 
ever, the economizer installations ap- 
pear in only twelve of the 21 plants. 
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Automatic combustion control is _re- 
ported for 61 per cent of the capacity 
and the corresponding 909,000 kw. 
exists in nine of the plants, showing 
that the larger plants have been more 
favorable to this feature. Stage bleed- 
ing is the practice in all but one of the 
plants, and that one represents 6 per 
cent of the aggregate capacity of the 
21 typical plants reported. 
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New York 


2,400 Pounds— 


a New Power Milestone 


Forward Step in Power Generation Economics Main- 


tains Pace Set by Logan, Windsor and Deepwater 


OILER and turbine pressures 
B higher than the top limits of 

1,400 lb. prevailing in the 
present cycle of steam power plant 
extensions have been employed both 
in the United States and Europe. In 
the United States, however, only one 
case is so far on record.’ This is an 
1,800-lb. industrial installation using 
high-pressure engines that exhaust in- 
to process steam evaporators and does 
not involve any high-pressure turbines. 
The European installations? have not 
carried the weight with American en- 
gineers they might have, first, because 
many of them were frankly built io 
exploit particular or pet ideas chiefly 
along the lines of forced circulation 
in the boiler; second, they were in 
sizes much smaller than are common 
or save been found economically 
justiiable in American power plant 
pracice; third, because they were 


er lip Carey Plant Starts Operation,” 

A. I) Blake, Power, May 19, 1931. 

_ Benson Boiler,’ Dr. F. Michel, 
tion, July, 1936. “High Spots of Ger- 

Dr. Ing. Otto 
1936. 


Com 
man 
Sch 


wer Plant Practice,” 
October, 


Combustion, 


practically all industrial installations. 
and, finally, because of a belief that 
in some of the cases cited power 
generation economics were subjugated 
to the glory of “carrying the torch,” 
so to speak. 

The 67,500-kw., 2,400-lb., 940 deg. 
F. extension at the Twin Branch plant 
of the Indiana & Michigan Electric 
Company will be the first American 
installation at that pressure and tem- 
perature. The size and type of turbine- 
generator unit, size of boiler, pressures 
and temperatures, both initial and 
crossover, and the cycle chosen were 
all selected because they seemed 
technically feasible and economically 
desirable. The installation has, there- 
fore, aroused a considerable technical 
interest and inquiry. In the light of 
the long period that of necessity must 
elapse before the unit will be in oper- 
ation—it is expected to have the unit 
on the line in the summer of 1939— 
it has been thought worth while to 
give a statement of the underlying 
bases of the development and a rough 
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sketch of the equipment and arrange- 
ment proposed, in so far as these are 
known at the present time. 


Basis of size and type of extension 


The Indiana & Michigan Electric 
Company serves a combined industrial 
and residential load through the up- 
per half of Indiana and through the 
southwest section of Michigan. Its 
present peak load, including the load 
of the Indiana General Service Com- 
pany, substantially all of whose gener- 
ating requirements it furnishes, is 
approximately 145,000 kw. and it is 
experiencing a healthy growth. The 
characteristics of the load curve are 
predominantly industrial, with a defi- 
nite industrial morning peak and a 
secondary afternoon peak. At the 


present time this load is furnished 
from the Twin Branch 650-lb. steam 
plant, which has a capacity of 84,000 
kw., from a series of hydro plants on 
the St. Joseph River, having a peak 
rating of about 22,000 kw., and by 


purchase from interconnections, both 
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Aims and Significance of Twin Branch 


T WILL be seen from the brief 

description herewith of the deci- 

sions that have been already made 
on the Twin Branch extension and 
from a description of what is being 
attempted that many of the details are 
still to be developed. That could not 
be otherwise in view of the total lack 
of experience and knowledge in this 
country of the behavior and perform- 
ance of equipment in the pressure and 
temperature range attempted. The aim, 
however, from the very beginning, and 
this is of great importance, has been 
very clear; namely, to make a defi- 
nite and forward step in the economic 
development of central station power. 
It was felt that the time for such a 
step had: arrived in view of the large 
amount of work that was going on at 
the present time, and the experience 
that was being gathered in the build- 
ing of 1,400-Ib. plants in  tempera- 
tures up to 940 deg., both on a super- 
position basis and _ direct-condensing 
cycles. The recent crystallization of 
thinking, looking toward a reduction in 
the thickness of boiler tubes, heretofore 
thought of as the minimum necessary 
for the higher pressures,’ was a further 
factor in the conclusion that the time 
had arrived for taking advantage of 
the savings in material thus brought 
about to improve the general eco- 
nomics of power generation. 


Further, it was felt that the large 
number of 650-lb. plants were gradu- 
ally approaching the time when mod- 
ernization would be mandatory, and 
higher pressures than 1,400 Ib. would 
be the only available solution, but here 
experience was lacking. On the Amer- 
ican Gas & Electric Company system 
it was fortunate that all this coincided 
with the period when base capacity 
was badly needed. The place on the 
system where this deficiency actually 
existed—that is, the Indiana & Michi- 
gan Electric Company system—was one 
where the available transmission facili- 
ties had practically reached the load- 
carrying limit and where the fuel cost 
was higher than existed on any other 
point. Thus, it became the _ logical 
point for taking this advancing step 
in the economics of power generation. 

The design work so far completed 
and described here, and the work still 


* * * 


within and outside the company- 
afliliated groups. The company oper- 
ates interconnected and is very closely 
co-ordinated with the system of the 
Ohio Power Company on the east and 
with the system of the Northern 
Indiana Public Service Company 
(Chicago group) on the west. During 
the depression it was found possible 
to take advantage of these intercon- 
nections and obtain an appreciable 
percentage of the entire area supply 


to be done, it is felt, will definitely 
promote that end in at least two ways: 


* First, by opening up the path for eco- 


nomical superposition and ultimate re- 
habilitation of a number of 650-lb. 
steam stations, among which Twin 
Branch is one; second, by obtaining a 
period of temporary stability on the 
pressure end of power plant develop- 
ment, at any rate, leaving the period 
of the next decade or two to the devel- 
opment of higher temperatures within 
the newly established pressure limit of 
2,500 lb., as operating experience with 
present materials and further metal- 
lurgical research on new materials 
becomes available. 


Such development as is expected to 
materialize ought to make, within a 
comparatively short time, the 10,000 
B.t.u.-per-kilowatt-hour, _ stra‘ght-regen- 
erative, steam-cycle plant an econom- 
ically sound set-up. What there will 
be beyond that is within the realm of 
prediction and ought not to give us 
much concern in the present. In so 
far as the work that will be carried 
out at Twin Branch will open the way 
for further development in high tem- 
peratures beyond what is now at- 
tempted, there is no question but that 
the electric utilities, at any rate, will 
choose to follow up such developments 
to their utmost economic limits. 


* * * 


from outside sources by diversity and 
incremental trading arrangements. But 
with the revival of utility system loads 
following the depression it has been 
necessary not only to run all the com- 
pany facilities but to purchase capacity 
outside of the system. As the load 
further developed it became practical 
to consider adding capacity in the 
form of a reasonable block of new 
capacity. 

Before definitely deciding that, how- 
ever, the economics of electrical 
transmission of energy were recon- 
sidered. This problem had been very 
thoroughly gone into on numerous oc- 
casions and, for the Indiana & Michi- 
gan system very definitely, some ten 
years previously; i.e., prior to the in- 
stallation of the first Twin Branch 
plant. However, in the light of the 
fact that considerable progress had 
been made on the transmission art 
in the past few years, it was thought 
best to reconsider the present status 
of the entire problem. The results of 
these studies definitely showed that 
the previously entertained economic 
limits of transmission had moved out 
somewhat, but that basically they were 
of the same order. Thus, at 70 per 
cent load factor, the utmost distance 


that power can be transmitted ele. 
trically on the same economic basis 
as coal can be transmitted by freight 
is still around 100 miles, and this dis. 
tance decreases as the load factor de. 
creases. In the light of that, the 
possibility of a major strencthening 
of the transmission system to permit 
electrical access to more economical 
sources of fuel than is available jy 
the immediate territory was definitely 
rejected, and it was decided jo cop. 
tinue to utilize the present transmis. 
sion system for general inte ration, 
co-ordination and emergency protec. 
tion purposes and for such t:ansmis. 
sion as can be carried on within its 
present capacity limits, and to supply 
the balance of the requirements from 
local—i.e., territorial—generation. 


Superposition thoroughly considered 


Having decided that point. several 
schemes for obtaining the additional 
capacity at Twin Branch were studied. 
Particularly was a great deal of study 
put on the possibility of superposition. 
Although this seemed to warrant con- 
sideration, the idea was eventually 
turned down for several reasons: 
First, because of the age of the pres- 
ent plant. The present plant was 
placed on the line in April, 1925, and 
thus in terms of 1937, when construc- 
tion on the new plant is expected to 
start, it would have had an effective 
life of twelve years. During that 
period the depression intervened, and 
for about four years of that time, as 
explained above, it was found possible 
to obtain very economical sources of 
supply outside the system and within 
the limits of the existing transmission 
facilities. This meant less generation 
at Twin Branch, so that from a wear- 
and-tear standpoint, the plant as a 
whole was much younger even than 
its twelve years of life would indi- 
cate. In short, it appeared altogether 
too young a plant to be superposed. 
particularly if economical use for the 
plant in its present condition could 
be obtained. Besides, the economics 
of superposition definitely press for a 
limited number of boiler units and. 
within the size of the plant considered 
possible at Twin Branch, for a single 
high-pressure reducing unit. Keeping 
in mind the fact that the Twin Branch 
plant is located at the most expensive 
fuel point on an interconnected sys 
tem, having at the present time a peak 
of 810,000 kw., it appeared de/initely 
unsound to commit such a plant to 
a layout of that sort, when future 
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“oO 
fuel points. The net zZ 
evaluation of all of 3 
these considerations z ~ 
was a Jecision to pro- ‘ oe ~ 
ceed \ th a condens- > 
ing unil. i 
The expected load 
of the {ndiana & Mich- 
igan E'ectric Company 
for 19:9 is shown in 
Fig. 1 and the place SSA 
expecte'| to be occu- 2 
pied | the new unit 
on that load curve. It 
will be noticed that 
not only has it been 
possible to develop 
an almost complete 


base location on that load curve for 
the new unit, but that the present 
units have been fitted at a load factor 
of more than 70 per cent, and the 
utmost advantage has been taken of 
the limited amount of hydro available. 
The curve does not show the condition 
during periods when capacity may be 
reduced on the system by emergency 
or normal outage, nor does it show 
a definite allowance for spinning re- 
serve. Both of these items are, how- 
ever, fully taken care of by intercon- 
nection arrangements. Besides, a 
considerable amount of interchange 
capacity will be available, both of the 
diversity and the economy type, and 
during those periods the present plant 
will be available for these purposes. 
It is necessary to remember also that 
there are some 20,000 kw. of second- 
ary capacity available on the system 
entirely adequate for that purpose. 


Reason behind high pressures 


There were three possible and prac- 
tical ways of adding condensing 
capacily at Twin Branch. The first and 
the easiest thing that could have been 
done would have been to continue 
the present pressure of 650 Ib. A 
secon! alternative would have been to 
have adopted the next standard pres- 
sure above that, either at 850 lb. or 
1.400 {b., with a temperature of from 
900 dex. to 940 deg., and the elimina- 
tion of reheat. The third was the 
Possibility of exploring higher pres- 
sures \ith a view to reducing the 
combiied capital and operating costs. 





Fig. 1—Typical winter daily load curve expected by 
time new unit is in operation 


In considering these various alterna- 
tives, the thought here was kept in 
mind that though the proper time for 
superposition at Twin Branch had as 
yet not been reached, nevertheless it 
was unthinkable that the time would 
not arrive within the next ten-year 
period. In other words, somewhere 
around that time it would be found 
uneconomical to continue to operate 
a 25-year-old plant at any high load 
factor. It was felt, therefore, that 
in making the present exploration of 
the possibilities for better economies 
it would be well to keep in mind the 
likelihood of the adaptability of some 





of the present work toward possible 
future revamping or rejuvenating of 
the present still economical but 
gradually obsolescing 650-lb. gener- 
ating plants. 

In evaluating the considerations out- 
lined above, and those about to be 
mentioned, sight also must not be 
lost of the fact that the background 
of experience and the path of progress 
on the American Gas & Electric sys- 
tem from the time Windsor was first 
developed, and going through the cycle 
of Philo, Twin Branch, Stanton, Deep- 
water, Logan and back again to Wind- 
sor, had in every case been along the 
line of pushing out to the furthest 
point of the known and safe limits 
on steam and _ turbine 
and pressures, provided the economics 
of the situation justified such advance. 
Thus, the pressures chosen, for ex- 
ample, at Philo in 1923 and at Deep- 
water in 1928, which had 
generally looked upon as _ radically 
high, had, with the passage of time, 
been proved to have been not radical 
at all, but entirely conservative and 
sound; they were merely in advance of 
the general status of the art. 

Preliminary investigation having 
shown that considerable economic gain 


temperatures 


been 


was possible by going to higher pres- 
sures, a series of all possible cycles 
was explored. The accompanying 
table abstracts the result of that study 
with reference to four cycles given 
serious consideration. Some of these 
have been used at plants generally 
well known. and cycle No. 3 is sub- 


stantially the Windsor and Logan 


Fig. 2—Flow diagram in preiiminary stage 
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cycle. It will be noticed that although 
the thermal gain between cycle No. 3 
and cycle No. 1 is only of the order 
of 7 per cent, there is another gain 
having even a more vital bearing on 
the problem, namely, the gain in high- 
pressure capacity, and that represents 
a gain of 32 per cent. This has not 
only a material bearing on_ the 
economics of higher pressure but also 
has a very vital bearing on the ques- 
tion as to what pressure and what 
blocks of high-pressure capacity will 
be available for superposition on the 
series of 650-lb. plants which went 
into service in the 1920-1930 decade, 
among which Twin Branch is one, 
when that group is finally modernized. 
It will be observed, too, from an 
examination of the table that the only 
economical cycle not given considera- 
tion was the mercury cycle. It was 
frankly felt that in the light of the 
technical difficulties that have been en- 
countered heretofore in the expansion 
of the size of the mercury boiler, in 
particular, that no consideration of 
this cycle was warranted, particularly 
if economies approaching the order 
of those obtainable by mercury could 
be obtained by a straight steam cycle. 
With that much as a settled back- 
ground, the next consideration in- 
volved an investigation of the technical 


possibilities and limitations of 2,400 
Ib. 


Boiler more critical than turbine 


It was felt at the outset that the 
turbine would set no particular limit 
on the pressure, but that the boiler 
would require careful investigation. 
A thorough study was given to the 
circulation problems that would be 
involved at pressures up to 3,000 Ib., 
and the final consensus indicated that 
2.400 Ib. (2,500-lb. drum pressure and 
2,400-lb. outlet pressure at the super- 
heater) would be the limit at which 
a boiler with natural circulation should 
be built. Above this pressure there 
seemed to be no question but that 


forced circulation would be required, 
as in the case of European boilers. As 
expected, the pressure of 2,400 lb. 
selected as a limit for the boiler proved 
to be no stumbling block in the tur- 
bine design. Investigations of boiler 
feed pump design, suitable for pres- 
sures up to 3,000 lb., had been pro- 
gressing at the same time. These 
studies indicated that existing designs 
could be adapted to the proposed pres- 
sure, if intelligent use were made of 
the metals available so that pump 
maintenance would not be materially 
increased. 

Having become satisfied on the 
technical soundness of the problem, 
there remained to be considered the 
more difficult part, namely, the 
economics of the proposed develop- 
ment. It is apparent, of course, that 
the economics are determined by two 
factors, viz., the additional cost of go- 
ing to the higher pressure and tem- 
perature and the  counterbalancing 
factor, the benefits, of whatever nature, 
deriving as a result of the higher pres- 
sures and temperatures. In this con- 
nection the economics of the situation 
were materially strengthened by, first, 
the new boiler code, which meant no 
materially heavier boiler tube thick- 
nesses for the pressures under dis- 
cussion than the present standard for 
1,400 lb.; second, the development of 
the various ideas of boiler design into 
concrete shapes, which made it highly 
desirable and almost mandatory that 
the utmost simplicity in drums, tubes 
and surfaces and in circulation cir- 
cuits be employed; this had the double 
advantage of simplifying the boiler 
considerably and of reducing the size 
of tubes and other elements, thus re- 
ducing expense; third, a co-operative 
spirit in the development of the new 
design displayed by the leading manu- 
facturers who finally participated in 
the development because it definitely 
promised a more economical method 
of generating power. 

When the additional cost on the 





Summary of Relative Efficiencies and High-Pressure Capacities for 


Four-Heat Cycles 


* High-pressure 
capacity for 


Net station fixed L-P 
Cycle heat rate in capacity in 
No. Description of cycle per cent per cent 
1 2,400 !b. abs., 940 deg. F., 900 deg. F. reheat, 1 in. Hg. abs..... 100 178 
2 1,200 Ib. abs., 940 deg. F., 850 deg. F. reheat, 1 in. Hg. abs 7 102.9 135 
3 1,200 Ib. abs., 940 deg. F., no reheat, 1 in. Hg. abs........... . 107.3 135 

4 850 lb. abs., 940 deg. F., no reheat, 1 in. Hg. abs............... 108 .4 100 





* All low-pressure units have 400 Ib. abs. throttle pressure. 
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designs developed was evaluated 
against the benefits, both from 4 
capacity and from a thermal stanq. 
point, it was found that there was fy] 
and adequate justification for pro- 
ceeding with the higher pressure 
development. In view of our accumy. 
lated experience, going back over 
more than two decades, whic!, showed 
an unfailing eventual reducti:: of the 
cost differential between tie more 
economical and less economic \| power 
generation cycles as experi: ice and 
standardization were accumu! ‘ed, and 
in view, further, of the po--ibilities 
that such a step offered towird help. 
ing to solve the problem of e: entually 
modernizing the existing 650-lb, 
plants, it was finally decide: to pro- 
ceed with the higher pressure. 


The cycle is straight regenerative 
reheat 

The proposed cycle is a straight 
regenerative-reheat type (Fig. 2). This 
is still in its preliminary form and 
will doubtless have to be modified in 
details as the design progresses. Its 
outstanding features are the direct 
line, simple flow characteristics so 
typical both of the Logan and the 
Windsor cycles, with a variable cross- 
over pressure at a maximum of 415 
lb. This pressure is substantially the 
same as that utilized at the Deepwater. 
New Jersey, plant. A variable cross- 
over pressure gives a much flatter 
efficiency characteristic than has been 
possible to obtain in the present cycle 
of superposition plants using a fixed 
crossover pressure. The use of tur- 
bines for boiler feed pump drive 
permitted, in this case, not only 
economical variation in speed but a 
speed greater than is possible with the 
highest speed 60-cycle motor. As will 
be seen, it is planned to drive the 
tank pumps from the main boiler feed 
pump turbine. The forced and in- 
duced draft fans, it will be noticed. 
have not been made turbine-driven, the 
present thought being that because the 
simplicity of the boiler gas passages 
reduced the forced- and induced-draft 
fan power, variable drive or its 
equivalent can be obtained more eco- 
nomically than by small turbine drive. 
but whether this will be obtained by 
vane control or by electrical variable 
drive, such as the thyratron motor, etc., 
has not yet been determined. 

Another unusual feature of the heat 
cycle is the idea of exhausting the 
boiler feed pump turbines into 4 
separate condenser instead o! to & 
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using main 


heater 
condensate. It is be- 


lieved that this will 
yield a higher finan- 


cial efficiency and 
ease 0! «Operation, 
hut the question has 
not becn definitely 


settled as yet. 
Expe ied perform- 


ance of ‘he cycle has 
not bee: indicated in 
Fig. 2. Sor is it pos- 
sible vithout the 
thoroue knowledge 
and e aluation of 
other ‘reat cycles, 
class «{ fuel em- 


ployed. types of tur- 


hines, eic., to make a 
direct | comparison 
hetweer' the  per- 
formance of this cy- 
cle and other ex- 


isting cycles. But it is expected that 
the relative difference between this 
and, for example, the three other 
cycles which were seriously consid- 
ered will be at least the amounts shown 
in the table. 

For example, the high moisture and 
hydrogen content of the Indiana coal 
(approximately 10,500 B.t.u. per lb.) 
to be used precludes boiler efficiencies 
of higher than 85.8 per cent with stack 
temperatures of 350 deg. F. Also, 
lower stack temperatures are not 
economically justifiable because of 
high sulphur content. This obviously 
handicaps the net performance of the 
plant merely because of the method 
of figuring boiler heat balance based 
on the high heat value of the coal, but 
the relative performance for the fuel 
that has to be utilized in the Twin 
Branch location remains unchanged 
on that account. 


Turbines, pumps, condensers 


The high-pressure turbine will be 
of General Electric manufacture and 
will be similar (cross-section in Fig. 
3) to the double shell design that 
was developed for the Logan 40,000- 
kw. unit and the Windsor 60,000-kw. 
units; that is, it will have a single 
stop valve and six control valves. A 
Comparison of this with the cross- 
section previously published for the 
Windso units® will show that the new 
turbine follows the Windsor design, 
but ha been increased from twelve 
to eigh'-en stages. The unit will be 


ne Wi or Steam 
Philip 


orn, Combustion, March, 1937. 


Plant Modernization,” 


Fig. 3—Turbine employs 18 stages with 
provision for two stages of bleeding 





rated at 22,500 kw., 2,300 lb. absolute 
throttle pressure at a temperature of 
940 deg. F., exhaust pressure of 470 
lb. absolute, and will operate at a 
speed of 3,600 r.p.m. Provisions will 
be made for two stages of bleeding 
on this turbine. 

Generator will be hydrogen-cooled 
and, except for the smaller size, will 
be similar to the 60,000-kw. Windsor 
generator; that is, it will have inter- 
nally mounted, tubular hydrogen 
coolers. Excitation will be by direct- 
connected exciter and pilot exciter. 
The short-circuit ratio will be approxi- 
mately 89 per cent. 

The low-pressure turbine will be a 
(17-stage) 45,000-kw. unit with four 
bleed points and will operate at a 
speed of 1,800 r.p.m. Normal throttle 
pressure will be 415 lb. absolute and 
normal temperature of 850 to 900 
deg. F. The alternator will be a 
45,000-kw., 90 per cent factor ma- 
chine, operating on a closed air system. 
Excitation will be by direct-connected 
exciter and pilot exciter. It will, of 
course, be possible to operate this 
unit when the 2,300-lb. turbo-generator 
is out of service. It will also be pos- 
sible. and arrangements are being 
made, to operate the high-pressure 
boiler feed pump turbines from the 
existing 650-lb. boilers when the new 
boiler is being brought up to pressure 
and before the 2,300-lb. turbine can 
supply steam to the boiler feed pump 
turbines. It is of interest to note that, 
with the exception of the boiler feed 
pumps, most of the auxiliary equip- 
ment supplying the 67,500-kw. cross- 
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compound unit will be no larger than 
that which had been supplied for the 
existing 42,000-kw. units. This ap- 
plies particularly to the condenser, 
condensate pumps, forced- and_in- 
duced-draft fans and other auxiliaries. 
This factor also is an additional gain 
in favor of the high pressure selected. 

The Foster-Wheeler condenser will 
be of the single-pass, welded steel 
plate shell construction with tubes 
rolled at both ends. 

The three Ingersoll-Rand 
feed pumps will be turbine-driven to 
obtain variable speeds higher than 
3,600 r.p.m. The casings of these 
pumps will be of the barrel type. In 
addition to the normal supply from 
the high-pressure 22,500-kw. turbine, 
provisions will be made for running 
the boiler feed pump turbines from 
the existing 650-lb. steam boilers. It 
has not been decided whether to ex- 
haust the turbines to feedwater heaters 
or to their own condensers using river 
water. 


boiler 


Boiler meets circulation problem 


The main boiler problem, that of 
proper circulation, is caused by the 
relatively small difference in weight 
of the water and steam at 2,400 Ib.. 
which emphasizes the need for pro- 
viding simple circulation passages and 
large down-comers to obtain proper 
hydraulic head. The design finally 
evolved a boiler with very little con- 
vection surface in the boiler proper. 
except a few rows of tubes immediately 
in front of the superheater. The 
boiler will be of Babcock & Wilcox 


manufacture with a rating of 550.000 
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Fig. 4 


Ib. of steam per hour at a superheater 
outlet pressure of 2,400 Ib. and tem- 
perature of 940 deg. F. 
reheater will be designed to handle 
150,000 Ib. of hour at a 
pressure as high as 450 lb. and will 
reheat to a 859 to 900 
deg. F. As might be expected, prac- 
tically all of the heat transfer surface 
in the furnace and boiler 
the only 


The integral 
steam per 


range from 


is vertical, 
exception being the tubes 
underneath the bottom 
and the tubes on the top of the primary 
furnace; the superheater and reheater 
Only 


surface will be used for the 
superheater, 


wet furnace 


vertical. 
radiant ) 


are convection (no 
with a by-pass provided 
for temperature control. 
at the 
surface 


It is expected 
present that the reheat 
will be confined to the 
side walls of the furnace. 


time 


two 


The large portion of the heat input 
concentrated in the 
furnace 


radiation to the 
will. it is believed. 
definitely preclude the slagging of the 


WwW alls 
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furnace. The 
economizer will be of the return bent 
tube type and the air heaters will be 
of the Ljungstrom type. 


upper region ot the 


The wet furnace bottom will pro- 
vide for continuous discharge of slag 
that will drop over into the ash hop- 
per and water sluicing system. 


Fig. 1, 


consistency of the 


to the load curve. 
the 


Reference 
will indicate 
selection of a wet bottom furnace in 
with the reasons published for 
the selection of a dry bottom type for 
Logan.' 


line 


This is emphasized also by 
the fact that only economical sources 
of fuel give coals with softening and 
of 1.850 deg. F. 
respectively, where- 


fusing temperatures 
and 2,100 deg. F. 
as at Logan it was found necessary to 
provide for burning coals having 
3,000 deg. 
Therefore, while Logan was expected 

handle load variations of 4/1 and 


Station—A Landmark.” 
ELECTRICAL Worup, April 11, 


‘usion temperatures up to 


Steam 
Sporn, 


‘Logan 
Philip 
1936. 


was designed for load variation of 
5/1, the load curve of the Indiana § 
Michigan Electric Company and the 
Indiana General Service Company 
systems indicates that there is litt. 
likelihood of the 2,400-Ib. extensioy, 
being called upon to carry loads unde 
50 per cent of normal rating. 

Three B & W table-type pulverize; 
will be used; the other boiler a: ixiliary 
equipment is standard construction, 


Electrical end 


The present two 40,000-kw. turbo. 
generators are stepped up each through 
its own transformer bank to «a double 
132-kv. bus from which six 132y. 
transmission lines radiate. At the 
time the original machines were in. 
stalled sufficiently high speeds on 
breakers at 132-kv. rating to meet safe 
synchronizing were not available and 
low-tension breakers (Fig. 4) were 
installed for that purpose. At present 
the group of 132,000-volt feeders 
mentioned above operate off two con- 
tinuously excited buses, one of each 
of the three groups of parallel lines 
being connected to each of the buses. 
For some time it has been evident 
that an additional source of supply 
for the 27-kv. transmission system 
serving the area in and around Twin 
Branch would be needed. 
stallation of the 
has, therefore, 


The in- 
new 2,300-lb. unit 
been taken advantage 
of to provide an economical source of 
feed, this being obtained through a 
three-winding bank handling the out- 
put of the high- and low-pressure ends 
through an arrangement indicated in 


Fig. 4. 
Switched as single unit 


It will be seen that the plan con- 
templates the switching of the high- 
and low-pressure elements as a single 
unit and the tying in of the 132-wind- 
ing of the three-winding bank by a 
duplicate set of breakers, one going 
to each of the two buses. This will 
permit balanced operation between the 
three units. Although a low-tension 
called for between the 
generators and step-up transformers, 
the sole purpose of this is to provide 
sectionalizing facilities for the gener- 
ators so as to permit the use of the 
bank as a 132-kv. to 27-kv. transformer 
bank. No electrical transmission lines 
are called for, the existing network 
being more than adequate to 2bsorb 
the increased power generated !vy the 
new unit. 


breaker is 
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Stoker Water Cooled 


for Low A 





Fig. 1—First form. 
tuyére stacks 


RIOR to the advent of NRA 
and of the coal code that has 
succeeded it, coals from western 
Kentucky were principally used in the 
Cedar Rapids station of the Iowa Elec- 
tric Light & Power Company. They 
could be obtained at reasonable de- 
livered prices and, including boiler 


room maintenance, would produce 
steam at the lowest unit cost. Further- 
more. the fuel-burning equipment, 


consisting of eight Taylor underfeed 





Fig. 2 


Second form. 


Tuyére stacks moved forward 
to eliminate ledge in second form 


lowa Electric 


Cooling tubes in first form laid on 


stokers, seven retorts each, equipped 
with dumping plates for ash disposal, 
was suitable for such coals. But with 
the present government regulation of 
coal production coal economics have 
changed considerably and 
Kentucky fuel has become prohibitive 
in price for use in Cedar Rapids. After 
endeavoring to obtain coal from an- 
other source it was decided to try to 
burn coal from a strip mine in north- 
ern Illinois which was substantially 


western 


Fig. 3—Third form. 
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with cooling tubes in the third developmental form 


sh Fusion 


Low Ash Fusion Temperature of Lower 
Cost Local Coal Made It Unsuitable for 
Ordinary Stoker Firing — Experiments 
in Water Cooling the Stoker to Reduce 
Temperature of Ash Resulted in Stoker 


Design That Is Giving Very Satisfactory 


Performance 


By WALTER H. PROESCHOLDT 


Light & Power Company, Cedar Rapids 


lower in delivered price. A_ typical 


proximate analysis of this coal is: 

IRN a aad toe de a cad maatas 16 per cent 

Volatile matter .............37 per cent 
I 

Pised carbon ...:2..6+5..:..30 per cent 
I 

MOM SL didc aniemtanadaeuodee 10—per cent 

Sulphur (separate determina: 


| ae ree is Ss. tweets tae en Cee 
B.t.u. lb. as fired.. . . 10,400 


Due to the low melting point of the 
ash (slightly in excess of 1,900 deg. 
F’.) the stokers, designed about fifteen 
years ago, could not burn this coal 
at required ratings. When it was at- 
tempted molten ash soon closed off 
most of the air supply. After taking 
the boiler off the line and cleaning 


Extension grates completely covered 
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Fig. 4—Final design used in new boiler 
embraces improved retort department, 
new clinker crusher as well as water 

cooling 





tubes between — 
tuyére stacks 


the stoker it was found that the molten 
ash had badly burned the castings and 
had practically destroyed a large por- 
tion of the tuyére sections. 


Manufacturer co-operates in design 


Many attempts were made to change 
the design of the tuyére sections and 
various parts of the 
stoker with only partial success. It 


air admission 


was found necessary, during the first 
part of the experimental period, to 
cool the ash to a point below its fusion 
temperature if trouble-free operation 
was to be expected. Co-operating with 
the stoker manufacturer, the personnel 
of the Cedar Rapids power station de- 
and _ installed 
tubes on the tuyére stacks as_ illus- 
trated in Fig. 1. The cooling water cir- 
culating through these tubes was con- 
nected into the Riley-LaMont water 
wall system which was placed in these 


signed water cooling 
D> o 


boilers about ten years ago. 

Cooling the tuyére sections materi- 
ally improved conditions in the fur- 
nace, made the fuel bed more porous 
and allowed air to pass through it. 
Most important of all, molten ash did 
not flow down on the tuyére stacks. 
causing burning of the stoker 
and shutting off the air supply. 
principal effect of the cooling 
was to freeze the 
distance up in the 


parts 

The 
tubes 
molten ash quite 
fuel bed, 
thereby allowing air to pass through 
it freely. 

While cooling of the tuyére sec- 
tions was very beneficial, trouble de- 
when the ash reached the 
non-cooled grates at the 
lower end of the stoker. Here the ash 
accumulated in a huge mass of about 


some 


veloped 


extension 


the consistency of chewing gum. mak- 
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tubes on 





ing further travel very difficult. Fig. 
2 shows the appearance of the stoker 
after the tuyére sections were moved 
forward in an attempt to promote 
better travel by elimination of the 
ledge evident in Fig. 1. This was help- 
ful, but molten ash would still adhere 
to the movable extension grates be- 
tween the cooling tubes. Fig. 3 shows 
the final result after the movable ex- 
tension grates were stopped and com- 
pletely covered with 
tubes. Ash readily passed over these 


water cooling 


tubes and onto the dumping plates, 
from which it was readily disposed. 


Maintenance cost cut 


stokers have 
been water cooled approximately 353,- 
000 tons of coal have been burned by 
these units at an average stoker main- 
tenance of 2.84 cents per ton. When 
the age of these stokers is taken into 
consideration, and that also a portion 
of the experimental expense is included 


Since the seven old 


therein, this is a remarkable perform- 
ance. The first water-cooling tube was 
placed in the furnace approximately 
three years ago; it was recently re- 
moved, and no appreciable wear could 
be discerned. Such performance shows 
that the abrasive action of the moving 
coal and ash is a minor factor. 

About two years ago a new seven- 
retort stoker of the same size as the 
other seven stokers was installed. Since 
its installation 47,000 tons of coal 
have been burned on it at an average 
of 1.26 cents per 
ton of coal. This figure also includes 


maintenance cest 
some experimental work on the stoker. 
The seven old stokers are equipped 
with dumping plates for ash removal, 
while the new one is equipped with 





crushing rolls. To keep radiant eat 
from remelting the ash after it rea hed 
the ash pit, when operating at igh 
ratings, it became necessary to ch inge 
the design of the toe of the stoke~ by 
decreasing the width of the top « the 
ash pit in such a way that the cooling 
of the tubes would be more effe:tive. 
After this was accomplished 19,000 
tons of coal were burned at an aver- 
age maintenance cost of 0.8 cent per 
ton of coal. The difference in main- 
tenance expense between the new and 
old stokers is a measure of mainte. 
nance expense which may be expected 
due to stoker age. 


Water cooling for new stoker ordered 


Based upon experience gained from 
the “home-made” water-cooled stokers 
it was decided to install a water-cooled 
underfeed stoker in the new 300,000- 
lb.-per-hour steam generator now being 
installed in the Cedar Rapids power 
house. Among other things, the follow. 
ing factors were considered: First cost, 
reliability. maintenance, over-all effi- 
ciency, maximum possible output and 
power consumption. 

There are several unique features in 
the design of the new stoker in addi- 
tion to the water cooling. One of the 
principal points is retort design. Fig. 
4 shows in principle the design of the 
retort, which has variable depth, being 
deeper at the coal admission point and 
gradually decreasing in depth to the 
toe of the stoker. It is believed this 
design will result in a more uniform 
depth of fuel bed above the tuyere 
stacks and will offer approximately the 
same resistance to air over the entire 
stoker area. However, this point must 
be proved by actual operation, which 
will begin very shortly. Thermocouples 
are being insterted in various parts 
of the stoker in order to study this 
problem further. 

Another point of interest is the de 
sign of the steel clinker crushers. Teeth 
are installed in a staggered pattern 0” 
the roll in such a way that only a few 
are actually in the grinding position 
at a time. This reduces the demand 
for power required in clinker grind: 
ing and materially reduces stresses 
and loads on supporting steel. 

As natural circulation design is used. 
only two 3-in. water-cooling tubes on 
each of the tuyére stacks are being !" 
stalled in the new stoker. whereas the 
water-cooling tubes on the old stokers 
consist of three 14-in. tubes (()D) © 
each tuyére stack. 
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Rural Extensions Increase 


Utilities Adding 200,000 Customers on 41,000 
Miles of New Lines in 1937—Construction 28 Per 
Cent Above 1936—Trend Is Toward Longer Spans 


URAL electrification to be com- 
R. pleted in 1937 is surpassing the 

rate achieved in 1936. It is sur- 
passing forecasts made at the begin- 
ning of the year, both as to miles of 
line and as to number of customers. 
It is proceeding at virtually the same 
rate during the second half as during 
the first. New construction will total 
41,000 miles, compared with 32,000 
miles last year. Customers added on 
these new lines will number 202,580 
in 1937, an increase of 19.5 per cent 
over the corresponding figure, 169,470, 
in 1936. 

Of the new construction this year 
the completion of 20,700 miles is indi- 
cated for the first half year, 20,300 for 
the second. Customers also are almost 
equally divided, 102,860 in the first 
and 99,720 in the second half-year. 

These conclusions are based on a 
survey just completed by ELECTRICAL 
Wortp. Because of the splendid co- 
operation on the part of the electric 
light and power industry, only a small 
portion of the growth had to be es- 
timated. Reports were received from 
293 companies, which serve a total of 
20,829.000 customers of all classes. 
According to statistics published by the 


industry at the end of 1936 was 26,- 
206,000. This number includes muni- 
cipal establishments. Based on the 
latest available census, the number of 
these that were served by privately 
owned utilities may be taken as 23,- 
760,000. The coverage of the present 
survey, therefore, was 87.7 per cent. 
The analysis has been carried through, 
similarly, by geographical divisions. 


Privately owned companies only 


It should be pointed out that these 
statistics refer to privately owned com- 
panies only. No attempt was made to 
include municipal plants. No account 
is taken of extensions serving co-opera- 
tives, financed by REA funds. Nor do 
the statistics in general cover custom- 
ers added on existing lines, with the 
exception of a few reports in which 
the total of new rural customers was 
given, rather than those on new ex- 
tensions. 

The 293 companies constructed 
28,052 miles of rural line in 1936, 
18,062 in the first half of 1937 and 
expect to complete another 17,787 
miles during the second half, making 
a total for 1937 of 35,849 miles. Cor- 


respondingly, these 293 companies re- 





1937. These are totals actually report- 
ed. Adjustment for 100 per cent 
coverage in each division gives the 
mileage and customers in Table I. 

With minor exceptions, all regions 
show greater growth in 1937 than in 
1936, the East North Central and West 
South Central being conspicuous in 
that respect. The two North Central 
regions are adding more customers 
during the second half year than they 
added in the first, approximately 
balancing diminished gains elsewhere, 
so that the national total for the sec- 
ond half is only 3 per cent under the 
first half. 

As the lines are extended into new 
territory, they are bringing in fewer 
customers per mile. That is evident 
from Table II. Taking the country as 
a whole, the average for the reporting 
companies in 1936 was 5.28 customers 
per mile. It fell to 4.96 in the first 
half of 1937 and 4.92 in the second 
half. There are some regional excep- 
tions and further diversity in indi- 
vidual cases, but in general the state- 
ment holds true. Further extensions 
will reach the economic limit—where 
it has not already been reached—unless 
cheaper forms of construction can be 
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Table II—Customers per Mile of 
Rural Line Constructed in 1936 





and 1937 

1937 1937 
1936 First Second 

Region Year half half 
New England........... 4.82 5.03 4.63 
Mid. Atlantic........ 4.83 4.68 4.43 
E. No. Central....... 4.82 4.75 5.02 
W. No. Central......... 4.63 4.09 4.05 
SINNED. 6 wisise cin ene 5.83 5.43 5.45 
EK. Bo. Central.......... 6.48 5.12 4.63 
W. So. Central....... 5.34 4.63 4.58 
PIN Sous :c5 60 Sk om 7.32 5.78 5.28 
PR Gc andes ase pain 7.38 7.13 6.62 
United States....... 5.28 4.96 4.92 





different sections of the country, in 
the proportion of new rural customers 
compared with all customers. For the 
entire country there were 7.1 of the 
former per thousand of the latter in 
1936, 8.5 in 1937. As might be antic- 
ipated, the regions with a large pro- 
portion of urban population, combined 
with existing high saturation of rural 
electrification, show the smallest in- 
crease per thousand of total. That is 
notably the case in New England and 
the Middle Atlantic States, and to a 
less degree on the Pacific Coast. 

A trend toward the use of longer 
spans is revealed by Table IV. Of 242 


companies reporting on this item, 
average spans of less than 200 ft. were 
listed by 32 companies in 1936, 26 in 
the first half of 1937, 23 in the second 
half. The number using spans between 
200 and 250 ft. also decreased. From 
250 ft. upward, the number increased. 
The preponderance of short and me- 
dium length spans in the “heavy load- 
ing” territory, especially New England, 
and of long spans in the South is 
clearly indicated. 

A concomitant of this is the trend 
toward the use of line conductors of 
high tensile strength and the diminish- 
ing use of plain copper shown in 
Table V. 

Very few reports mentioned lines 
constructed by the government or with 
federal aid. One Western company, 
which reported no new rural lines or 
customers, states that “at the present 
time all rural lines are built by cus- 
tomers, mostly with REA help.” 

A letter from one in the grain belt— 
« company that built several hundred 
miles during 1927 and 1928 in what 
was then its best rural areas—includes 
this paragraph: “Some of the better 
rural areas where we would normally 
construct lines have been solicited by 
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Table II—Customers on New 
Rural Lines per Thousand Total 


Customers 

1937 1937 

1936 First Second 

Region year half half 

New England........... 2.02 1.44 1.26 
Baad. AUORS,.. ooo se cce 4.78 2.51 2.43 
E. No. Central.......... 8.82 6.02 6.52 
W. No. Central... ....... 4.96 2.11 2.69 
Se ee 17.85 9.68 8.35 
KE. So. Central.......... 23.20 15.70 12.52 
We, es COMBI, 05 oc ccica 7.15 6.50 5.41 
PRG ons sates ce eee 8.13 5.13 4.03 
ee nee ee eer 5.45 2.69 2.68 
United States....... 7.10 4.39 4.18 





| 





the several county rural co-operatives 
anticipating federal government assist- 
ance. These co-operatives petitioned 
the state commission for transmission 
line franchises covering practically all 
the highways in the county on which 
we do not have lines. Their actual 
construction is very slow, and in a 
few cases where service has been es- 
tablished less than 25 per cent of the 
lines for which they petitioned have 
been built. We feel that farmers will 
soon become tired of the delays, which 
in many cases have been more than 
two years, and we will again take up 
a normal rural extension program.” 














Table V—Conductor, Rural Lines 


Number of Companies Reporting Each Kind— 
1936, 1937 First Half, 1937 Second Half 
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Table IV—Length of Span in Feet, | 
by Geographical Regions | 
Number of Companies Reporting Each Length — | 
1936, 1937 First Half, 1937 Second Half \ 
| 
Region Year ee 200+ | 250+ | 300+ | 350+ | 400+ | 450+ 500+ | Total | ~_— 
200 | 
2 | | 
— | 
3D 15 6 7 3 | | 
New England | "371 11 y 8 2] | » 30 Jew Engl: 
=P: - ‘ . ‘ ‘ | f | New England... 
meeeietataiadealad | ------ || | |_| | |__| —— ee 
, 36 2 5 e 5 8 1 2 | 
Middle Atlantic 4 "371 2 3 6 4 | 9 | ; 4 | a | } 32 || Mid. Atlantic 
3/3 2 3 6 4| 8| 5 2 2) J on ren “3 
“ 136 9 7 2 fi9 (2 |2 | |1- | 
2. No. Central 371 8 6 6 | 19 | 9 | 8 | 1 |}52 |ENoc 
137 6 6 8 7 i 3 i | i. No. Central. 
od 5 4 4 7 Iw flo |o ee 
W. No. Central | 37) 3 4 7 14 | 9 3 1 | 741 W. No. Central 
37 3 3 8} 15) 8 8 | re 
36 2 l2 |5 |2 |e | }5 |) 
South Atlantic... "371 | 2 1 6 | | 8 5 | 722 So. Atlantic 
372 2 1 6| 8 5 J 5 ae 
‘ "36 1 2 14 | oa 4 Pan) 1) ma o 
. So. Central. . "371 1 24 “a > 5 &. 8a. C ‘ 
| ha , . 1 | 1 ; f 5 E. So. Central. . 
ie "36 1 2 :. 4. te. 14. D —_ 
W. So. Central 37. 1 2} 4) 4} 4) 5 | 5/25 TW. so. Central 
372| 1 1 6| 4 3 6| 4) } 
36 1 1 2 110 “Ta ts) d|COUW)” 
Mountain. ; 37) | 2 2 8 1 3 | 2 1} Mountain 
"37 2 2 7| 1 1 3 a} | a ae 
( 1°36 1 so ts fe | tt tts th eS 
Pacifie......... °37 . 1 1 5 5 oe | 2 \h17 a 
37 1 4 5 3| 2| 2\ | 
es "36 32 jog 3g sfosS i368 siitgS sts)!” 
United States.......... ; 371 26 | 27 | 38 | 6 | 32 | 2 | 13 8 |}242 | United States 
"37 23} ; , “ 
) 
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July Operations Show Gains 


ISING 7.1 per cent above last 

years total for the same 

month, the revenue of the elec- 
tric power and light industry from 
ultimate consumers during July 
amounted to $179,637,400, according 
to the Edison Electric Institute. This 
was 0.6 per cent more than in June 
and 3.1 per cent more than in 
May. The amount of energy gen- 
erated increased 9.1 per cent com- 
pared with a year ago to 9,864.,- 
939,000 kw.-hr., of which 31.9 per 
cent was produced from water power. 
The monthly production was the 
largest on record, slightly exceed- 
ing that of December, 1936, but the 
average daily output failed, by a nar- 
row margin, to match that of June. 


New record for consumption 


Although production was greater 
than in July, 1936, there was almost 
no increase in the amount lost or un- 
accounted for and somewhat more 
energy was purchased from other 
sources. As a result the increase in 
sales to ultimate consumers, 12.5 per 
cent, was greater than the increase in 
energy generated. These sales in July 
surpassed the previous maximum re- 
corded last January. 

In particular, the kilowatt-hours to 
large commercial customers, which 
may be taken as an indicator of in- 
dustrial activity, have been steadily 
rising since February and for four 
consecutive months have established 
new all-time records. The rise, how- 
ever, is less steep than it was last year, 
for the margin of gain has decreased 
from 24.8 per cent in March to 13.4 
per cent in July. 

Sales for domestic use, in contrast, 
have increased their lead over 1936 
from 13.6 per cent in May to 18.2 
per cent in July. These figures are 
significant in that they show a pro- 
gressive filling in of the summer “val- 
ley,” due presumably to an_ ever- 
broadening appliance load. To indi- 
cate the progress in that direction it 
need only to be pointed out that as 
recently as 1930 the domestic sales in 
july were only 63.8 per cent as great 


Energy sales, 12.5 per cent over 1936, set new 
record — Appliance loads are filling in the 


summer valley — Revenue up 7.1 per cent 





$358. 3 8 JEFMAMJJASONDJFMAMJJASOND 
sss Fes 2 


Table I—Monthly Revenue from Ultimate Consumers and Energy 
Output of the Electric Light and Power Industry 


Compared with Corresponding Month of Previous Year 


Re f Energy Generated, Millions of Kw.-Hr.* 
2venue from 





yi Jons st i 
oy Ultimate Consumerst{ Total Sivides Fuel 

| Thousands } Per Cent , Per Cent ‘ Per Cent s Per Cent 

| of Dollars Inc. | Gen. Inc. | Gen. Inc. Gen | Ine. 
eres Sa eaases 179,637 | +7.1 | 9,865| + 9.1 | 3,160 +12.1]| 6,705 | + 7.8 
June.... eiaterd aces 178,539 +8.9 | 9,563 +12.4 3,491 | +19.0{| 6,072 | + 9.0 
| eres 174, 287 +6.3 | 9,459 ] 11.9 | 4,103 | + 15.5 5,356 | + 9.3 
April..... : canal - eee geen +7.3 | 9,335 | +13.1 3,859 | + 6.0 | 5,476 +18.6 

{ 








* By courtesy of Federal Power Commission, with deductions for certain plants not considered electric 
light and power enterprises. tEdison Electric Institute. 


Table 1l—Allocation of Energy by Classes of Service, 1937 


Compared with Corresponding Month of Previous Year (Edison Electric Institute) 

















| 
July June May 
Class of Service \—— —$—— — | ——__——— 
| Millions Per Cent | Millions | Per Cent | Millions Per Cent 
| of Kw.-Hr. Inc. of —— Inc. of Kw.-Hr. Inc. 
Total for distribution*.............| 10,113 +10.4 9,819 +13.6 9,703 +13.7 
Lost in transmission, etc.......... | 1,657 + 0.8 | 1,492 | + 8.4 1,589 + 9.8 
Sold to ultimate consumers......... | 8,456 +12.5 | 8,327 +14.6 8,114 | +14.5 
MINN a ray Ba Sg aaron a ata are ates as 1,371 +18.2 1,342 | +17.3 1,323 | +13.6 
Com’, small light and power... . 1,497 +13.7 | 1,463 +14.8 1,399 | +10.5 
Com’'l, large light and power...... | 4,944 +13.4 | 4,889 +16.5 4,727 | +18.9 
Municipal street lighting. ........ | 140 18.1 | 136 —14.5 147 | —18.4 
Railways — street, interurban..... | 333 — 2.8 | 327 | — 5.6 | 346 | — 2.2 
Railroads — electrified steam...... 100 27 | 98 | +31.1 | 104 | +34.5 
Municipal and miscellaneous... .. . 71 + 3.1 | 72 | + 5.3 68 | + 0.8 


\ 


\ 





* Generated, purchased from other sources, imported, less energy used in railway and other departments. 


as in January. This year the ratio was the average consumption per customer 


82.2 per cent. for domestic use was 770 kw.-hr.; the 
For the latest twelve-month period average rate dropped to 4.51 cents. 
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Steam vs. Hydro Has New 
Debater on Steam Side 


TRIDE after stride has been made in the last five 

or six years to increase the gap between the costs 
of hydro and of steam-generated power. The decision 
to employ 2,400-pound pressure at the turbine in the 
extension of the Twin Branch power plant on the 
American Gas & Electric system is the latest and most 
impressive of these advances toward most economical 
and reliable energy supplies. The National Resources 
Committee recently asserted that water-power plants 
are usually more expensive than steam plants for 
equally good service and that the high efficiency and 
low fixed charges now possible in large fuel-burning 
plants place hydro-electric development at a disadvan- 
tage in most sections of the country. Insofar as the 
ultimate costs for this plant prove to be in keeping 
with the objectives of the design, so far will it become 
one more case in point substantiating that assertion. 

Technically the innovations at Twin Branch will 
set the pace for design of the immediate future. The 
heat cycle is remarkably simple, involving small de- 
viation from the prevailing dominant superposition 
trend except as to reheat. In introducing reheat, the 
objective was not so much a gain in thermal efficiency 
as an increase in the total unit rating coupled with 
higher efficiency. No new basic turbine development 
seems to have been necessary. Combining into a single 
boiler the main boiler elements, the superheater and re- 
heater will undoubtedly create some problems in bal- 
ancing heat surfaces and gas flows. But the choice of 
the radiant wall as a reheater surface obviously makes 
simpler the problem of the balance between it and the 
connection superheater. 

Much as the courage and alertness of the A.G.&E. 
engineers can be applauded for these technical advances, 
the significance of Twin Branch’s 2,400-pound design 
rests in the long-range picture. How grand it would be 
if, five years hence, we could all look back on this 
milestone as labeling for posterity the episode that 
marked the turning point in political worship of “white 
coal.” This plant will be acclaimed as far more than 
a technical monument if it starts a chain of events which 
will persuade government to drop its uneconomical and 
technically ill-considered program of hydro-electric de- 
velopment. Steam is getting to be at least as simple, 
twice as economical and three times as romantic as 
water power. 
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Management Appraises 


Balanced Load Building 


N THIS and a succeeding issue there is presented 
I for the first time a very complete record of the way 
in which a modern concept of load building can be 
developed for a large number of operating companies 
and then be applied by them to achieve unusually 
good results in terms of over-all profitableness to the 
respective companies. 

Conceding at the outset that the basic scale of 
rates is one component in the ratio, we may immedi- 
ately proceed to the assertion that adding residential 
load at 3.09 cents per kilowatt-hour, commercial load 
at 3.17 cents per kilowatt-hour and power at 0.99 cent 
per kilowatt-hour is ample proof of the efficacy of what 
Middle West calls “balanced” load building. 

Once again the industry is reminded that load 
building is a problem of management, not solely a 
matter of mere appliance sales volume. For here is 
the management of one of the leading public utility 
organizations declaring that for system growth money 
is required; that whether the money is forthcoming 
depends on net revenue, and that there is no other 
source of net revenue than new load. 

Here, succinctly expressed, is today’s manage- 
ment policy as expressed by a management which in- 
herited more than its quota of problems and yet today 
operates as a going concern in the face of lowered 
rates coupled to higher taxes and higher operating 
expenses. 

The way out of this management problem was 
load building, and this management now looks to 
more expenditures of effort and money to achieve 
greater results. The results of three years of effort can 
now be classified and analyzed in some detail for 28 
companies, and fortunately the data made available 
to ELectricaL WorLD now permit such an analysis 
of costs and results to be made. 

The concept of balanced load building is fairly 
well understood by the industry. Here, now, are some 
results. 

e 


Detroit Furnishes Evidence 
on Highway Safety Lighting 


IGHT lighting of heavily trafficked roads and inter- 
sections for driving safety has made some progress 
in the past two years, but when one studies the results 
secured in Detroit with improved lighting, it is appar- 
ent from the standpoint of public welfare that the 
progress has been much too slow. 
In the 31 miles of streets in Detroit’s “night acci- 
dent area” there was a ratio of seven night fatalities 
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to one daytime fatality before improved lighting was 
installed. After the new lighting was in service the 
ratio dropped to 1.2 to 1. Had this improved ratio 
been effective in 1934 and 1935 some 80 or 90 lives 
would have been saved. That is nearly three lives per 
mile of street. 

No more substantial evidence is needed to prove 
that adequate lighting of the right kind will reduce 
night-driving accidents and save lives. The electrical 
industry should find that such results will bring the 
co-operation of state highway officials, automobile clubs, 
insurance companies and others interested in promot- 
ing safe driving. 


Farm Production Use 


Studies Needed 


ARM electrification experts are agreed that rural 

lines can be profitable and can be extended into 
thinner territories when the major use of energy on 
the farm is for productive rather than household uses. 
The question has always been how to develop these 
productive uses. 

One approach which might offer some possibilities 
is that of labor saving. The farmer has been beset 
with the problem of labor. Can he meet this problem 
with electricity? Have we facts to prove our point? 
Do we know how much labor a milking machine will 
save, or a water system, or a spray pump, etc.? 

In other words, cannot the farm productive uses 
of energy be approached in much the same way as the 
utilities and manufacturers approached the problem 
of electrifying industry? 

Where there is a satisfactory supply of labor 
available these labor-saving devices might increase the 
productivity of a farm with the same labor supply by 
transferring back to the farm many of the operations 
that now are farmed out. Grain can be milled on the 
farm, fruit sorted and stored, milk processed instead 
of being sent to the creamery, etc. 

May it not be possible, also, that a return of 
processing of agricultural products to the farm as the 
result of electrical machinery will attract back to the 
rural areas some of the labor that left the farm to go 
into the factory? Many of the boys went to the city 
because they saw nothing ahead but drudgery. 

Aside from the greater usage of electricity, the 
social and rural economy possibilities in the electrifica- 
tion of productive uses on the farm are far reaching. 
They need further study, both of an economic and 
engineering nature. 

The Committee on the Relation of Electricity to 
Agriculture has just completed an engineering analysis 
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of electrical uses on the farm which contains a wealth 
of data on energy consumption, connected load, equip- 
ment used and similar information which is of interest 
to the electrical industry. This is a good start, from 
which should be carried forward studies equally search- 
ing in nature of the economic advantages of electricity 
to the farmer in agricultural production. 


Generating Bus Structures 


Go Metal Clad 


ODERNIZATION of an old generating station is 

a major operation which must not only meet 
present-day needs, but must incorporate technological 
improvements that avert all the insufficiencies of the 
past and safeguard the whole investment against ob- 
solescence for the extended life of the plant. The 
modernization of Waterside station in New York re- 
flects not only these factors, but also a significant for- 
ward stride in bus construction for generating stations. 

Operating experience of the last few years has 
focused attention on station’ sectionalization and ade- 
quate protection of equipment. With the large con- 
centrations of power on today’s electrical galleries, it is 
natural that the first line of defense should be a form 
of bus and switch structure arrangement offering a 
high degree of station reliability against shutdowns. 
In this realm, it is certain that bus structures for 
generating stations have not kept pace with the de- 
velopment of switching and protective equipment in 
general. Metal-clad equipment has had attractiveness in 
this direction, but it carried the handicap of a feeling 
among engineers that apart from its higher cost, the 
increased fire hazard from oil and insulating compounds 
more than offsets the installation and operating ad- 
vantages afforded. Possibly metal-clad equipment has 
also been handicapped by the persistence of the manu- 
facturers in associating the metal-clad feature with oil 
circuit breakers and other equipment in such manner 
as to detract from the flexibility in station arrange- 
ment so earnestly desired by the designers. 

Waterside Station presents a new type of metal- 
clad bus construction which, despite the stringent 
space limitations imposed upon it, offers some of the 
advantages of separated phase installations and permits 
the benefits of factory assembly. It also promises to 
contribute high reliability, minimized fire hazards (due 
to reliance only on air and ceramic insulation), along 
with low installation and maintenance costs and sim- 
plified operation. As soon as all these desirable ob- 
jectives are confirmed by the operating experience, it 
is reasonable to assume that the novel departure in 
design will prompt much more resort to the metal-clad 


- principle in generating station bus structures. 
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This noted journalist gives his personal 
comments and interpretations on cur- 
rent happenings affecting the electrical 
industry. His background and his loca- 
tion at Washington make his thoughts 
informative and interesting even though 
all may not agree with him. 


OME very shrewd prognostica- 

tors are predicting that the 

Supreme Court of the United 
States will hold for the government 
and against the electric companies in 
practically every one of the important 
cases involving the power industry 
expected to be decided this winter. 

These include such far-reaching 
questions as whether the federal gov- 
ernment has the right to subsidize local 
government—by grants, and loans at 
low interest—in competing with pri- 
vately owned electric systems, and 
whether the court will go further in 
approving sale of electric current by 
the government, if “incidentally pro- 
duced,” as covered by the first TVA 
decision, or not. 

Six months ago the legal consensus 
obtainable around Washington—gar- 
nered from men who are astonishingly 
adept at figuring out what view the 
high court will take on any given case 
—was that the government would lose 
every one of these cases. But the same 
“experts” figured that the high court 
would hold the Wagner act unconsti- 
tutional by a majority of either five 
to four or six to three. 

The theory of that reversal of form 
is of profound interest at the moment 
to the electric industry, because the 
“experts” have no doubts whatever in 
their own minds as to why they were 
wrong in that case. They predict that 
the same mental processes which led 
two of the justices of the high court 
to vote on the “liberal” side in the 
Wagner act decision will lead them to 
join with the extreme liberals in vot- 
ing on the cases expected to be de- 
cided by the court in the term just 
opened. 

There is no way of proving it, of 
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A Saeritfice 
to Justice 


By CARTER FIELD 


course, because neither of the justices 
who is suspected by the experts of 
having “switched” on the Wagner case 
is going to admit it, but Washington 
very generally agrees that there was 
a switch on the Wagner act, and also 
as to the reason for it. 

This generally accepted theory is 
that two of the justices thought it 
was vitally necessary for them to sur- 
render their own views as to the limi- 
tations of the Constitution, because not 
to surrender on that would mean pour- 
ing water on President Roosevelt’s 
wheel in fighting for his bill to en- 
large the Supreme Court. To vote 
against the Wagner act would enable 
the President to say to the country: 
“Just see how necessary it is to have 
younger men, and more men, on the 
high court.” 

And most senators will admit pri- 
vately that the Waterloo of the Presi- 
dent’s court-packing battle was the day 
the court held the Wagner act was 
constitutional. 

Now let’s apply this same logic to 
the power cases pending and soon to 
be pending before the Supreme Court. 
President Roosevelt went out West to 
feel the pulse of the country. Some 
thought he would talk about the neces- 
sity for enlarging the high court, es- 
pecially as there has not been the 
slightest trace of doubt that he would 
continue this fight. 

He did not mention the court fight. 
But he laid great stress on the value 
of the water developments. He prom- 
ised “more dams on the Columbia” 
in the very same speech in which he 
stressed the necessity for economy, and 
predicted that the government would 
balance the budget in 1939. 

Parenthetically, there is not a China- 
man’s chance of Mr. Roosevelt balanc- 
ing the budget in 1939 except by 
sharply boosted taxation. There will 
be petty economies here and there, 
but there will be big spending also. 
“More dams on the Columbia” is the 
key to that. 









@GHarris & Fwing 


But the President was doing his 
best to work up enthusiasm about the 
water resource developments. Back in 
Washington the justices of the high 
court read in the newspapers of the 
enthusiasm in the West for more and 
bigger power developments by the 
government. Every newspaper man 
on the Presidential special seemed to 
be impressed by the utter lack of in- 
terest in the President’s court battle, 
but the very vivid interest in federal 
spending. 

Putting two and two together, the 
same experts who failed to guess the 
court accurately on the Wagner act 
now demand to know how the same 
justices can fail to follow the same 
course and beat a strategic retreat to 
a stronger position? 

Obviously, these experts point out. 
the justices may consider it expedient 
to give in on the power question in 
order that the court may be left still 
in a position to protect the country 
after the present storm has blown 
over! Bear in mind that these ex- 
perts are firmly convinced that 4 
majority of the members of the court 
could not possibly have believed that 
the Wagner act was entirely within the 
federal powers. There was nothing 
personal in this action of the justices. 
They surrendered something not for 
any selfish reason, but to preserve 
something else far more important, 
as they saw it, to the country. 

On which theory the prediction is 
now being made that the justices will 
sacrifice the private electric business 
this time to make sure that Roosevelt 
does not get a chance to put five ad- 
ditional Hugo Blacks on the high 
bench! 
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OF THE WEEK 


Louisiana Steam Generating Plans 
to Install New Boiler and Turbine 


Expansion program involves expenditure of $2,800,000 — Increased 


demand both for steam and electricity from industrial customers makes 
new generating equipment necessary — Water supply a problem 


An expansion program involving 
approximately $2,800,000 will be un- 
dertaken in the near future by the 
Louisiana Steam Generating Corpora- 
tion, subsidiary of Engineers Public 
Service Company, at its Baton Rouge 
station. The new installation is ex- 
pected to be completed by December, 
1938. 

The company plans installation of a 
500,000 pounds per hour steam boiler 
at 650 pounds pressure and a 15,000- 
kw. or 20,000-kw. turbine generator. 
The bleeder turbine can produce at 
150 pounds into a process steam line 
or condenser. This will be the first 
condensing unit in the station. The 
capacity of the plant now is 45,000 
kw. all bleeding units. 


Use several fuels 


While the fundamental fuel is nat- 
ural gas, the boilers are also fired with 
petroleum waste, soda bottoms, wax 
tailings, acid sludge and petroleum 
coke. This type of fuel is obtained 
from the nearby refineries which are 
served by Louisiana Steam Generating 
vith both steam and electricity. The 
plant now has a steam capacity of more 
than 1,000,000 pounds per hour and 
with the new unit to be installed the 
output will be greatly increased to 
meet growing demands for both elec- 
icity and steam. 

The water supply and its treatment 

fore use presents one of the major 
Problems for the plant. The water is 
drawn from the Mississippi River and 
Precipitated. When drawn off clean it 
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is then put through a softener process 
before going to the boilers. When the 
present plant was constructed in 1930 
it was the largest water softener plant 
in the world. 


Equipment wear heavy 


Steam comes out of the boilers at 
760 deg. F. and after going through 
the turbines is exhausted into the 
steam lines for industrial users. There 
is no return of distillate. This means 
that the boilers are constantly using 
treated water. Because the plant is 
not a closed system the boilers and 
turbines are forced to meet the unusual 
condition of using new water, which, 
the company states, means heavy wear 
on equipment. 

Stone & Webster Engineering Cor- 
poration, which constructed the orig- 
inal plant, will be in charge of con- 
struction and installation of the new 
boiler and turbine. 

The demand for electricity from in- 
dustrial customers in the Baton Rouge 
area has increased to the point where 
new generating equipment is necessary 
to meet the load. Last year the com- 
pany delivered more than 115,000,000 
kw.-hr. to the Gulf States Utilities Com- 
pany, in addition to supplying the 
needs of Baton Rouge. 


Challenges PWA Allotment 


Adding another item to the long 
list of pending cases challenging PWA 
loans to municipalities for power pur- 


poses, the Northwestern Public Sérv- 
ice Company, Inc., has applied to the 
U. S. District Court for the District 
of Columbia for an injunction to pre- 
vent Administrator Harold L. Ickes 
from disbursing a $400,000 PWA al- 
lotment to the city of Columbus, Neb.., 
for the construction of a municipal 
distribution system and street lighting 
system. 

The grant of $180,000 and loan of 
$220,000 was announced August 24 as 
part of the new PWA program cov- 
ering “moral obligation” projects. 
Test cases raising the same issues are 
now awaiting argument before the 
U. S. Supreme Court and a decision is 
anticipated this fall. 


Nebraska Utilities 
in Construction Work 


Construction totaling nearly $5.,- 
000,000 is planned or has been com- 
pleted recently by the two largest Ne- 
braska utilities. 

The Nebraska Power Company is 
constructing a $1,200,000 steam-gen- 
erating plant at South Omaha which 
will supply both steam and electric 
service to Armour and Swift packing 
companies. The plant, to be com- 
pleted by June 1, 1938, will include 
two 175,000-lb. boilers and one 5,000- 
kw. back-pressure turbine. The pack- 
ing companies, which previously have 
been generating their own steam and 
purchasing electric service from the 
utility, will take steam at two pres- 
sures, 160 and 20 lb. 

In addition, the utility recently com- 
pleted a $1,500,000 addition to its 
steam-electric generating station in 
Omaha. The installation involved a 
12,500-kw. high-pressure topping tur- 
bine, operating at 1,200-lb. pressure 
and 915 deg. F., and exhausting into 
an existing 15,000-kw. turbine, the 


combination being used as a_ unit. 
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Finally, some $800,000 to $1,000,000 
is budgeted for distribution expendi- 
tures during the year. 

Approximately $1,100,000 will be 
spent this year by the Ilowa-Nebraska 
Light & Power Company on new and 
reconstruction of electric projects in 
eastern Nebraska and _ southwestern 
Iowa, according to L. R. King, vice- 
president and general manager. Big- 
gest item in the construction program 
will be a 15,000-kw. plant addition at 
York, Neb. 

Allocation of the expenditures: 
Plants, $382,000; substations, $150.- 
000; transmission lines, $242,000: 
distribution lines, $132,000; services, 
transformers and meters, $100,000: 
miscellaneous, $34,000. 


Duplication, Waste 
Seen in “7-TVA” Plan 


Establishment of the proposed seven 
additional regional planning agencies, 
modeled after the Tennessee Valley 
Authority, would lead only to duplica- 
tion and waste, the United States 
Chamber of Commerce declared in a 
report made public last week. A spe- 
cial committee’s report was based on 
the results of a referendum to the 
1,500 member organizations of the 
chamber. 

Existing federal and state agencies 
are developing and conserving the na- 
tion’s natural resources at the present 
time, the report said, adding that the 
proposed change would lead to further 
postponement of flood-control works. 

“The disruption of established flood- 
control policies is only one example, 
though a very important one, of the 
nature of the changes that the regional 
plan would bring about in numerous 
federal departments,” the report con- 
tinued. ~ 


New Hydro Plant for Quebec 


The Brown Corporation, pulp and 
paper manufacturer, and the St. Mau- 
rice Power Corporation plan the con- 
struction of a $15,000,000 power plant 
on the St. Maurice River, near La- 
Tuque, Quebec. Four of an ultimate 
six vertical hydro-electric units of 40,- 
500 hp. will be installed, giving a pres- 
ent capacity of 162,000 hp., under a 
104-ft. head. Power in excess of that 
used by the paper company will be 
taken by the Shawinigan Water & 


Power Company. 
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Pacific Gas & Electric to Build 
$9,000,000 Steam Power Project 


35,000-kw. generating plant to be constructed at Avon refinery of Tide 
Water Oil Company — California commission approves contract be. 
tween oil concern and utility — Refinery to take steam and power 


Construction of a 35,000-kw. high 
pressure steam-generating plant by the 
Pacific Gas & Electric Company at the 
refinery of the Tide Water Associated 
Oil Company at Avon, Calif., will be 
undertaken early next year. The plant 
is expected to be completed in April, 
1939, and is estimated to cost $5,000,- 
000. 

The contract between the utility and 
the oil concern has been approved by 
the California Railroad Commission. 
It provides for the oil company sell- 
ing petroleum sludge, fuel oil and sim- 
ilar combustibles to the utility and the 
utility selling electric energy and steam 
to the oil concern. 


To double load 


Tide Water is to undertake an elec- 
trification of its refinery which will 
about double its connected load, but 
even with this completed the demand 
will only be about 8,000 kw., leaving 
P. G. & E. with considerable capacity 
available for feeding into its transmis- 
sion system. 

Generation will be at 12,000 volts, 
stepped down to 2,300 volts for serv- 
ice to Tide Water and stepped up to 
110 kv. for transmission. 

One turbine will be installed, taking 
steam at 1,500 lb., 925 deg., from three 
boilers, each capable of furnishing 
200,000 lb. per hour. The turbine will 
operate either condensing or non-con- 
densing, with steam bled off for de- 
livery to the refinery at 160 lb., 50 
deg. superheat. 

Demand charge for electric service 
will be $6,250 a month up to 5,000 
kw. and $1.20 a kilowatt a month for 
excess. Quantity charge will be 4 mill 
plus 0.0021 bbl. of fuel oil or equiva- 
lent a kilowatt-hour. 

Demand charge for steam will be 
$2,000 a month for 275,000 lb. an 
hour or less. Quantity charge will be 
2 cents and 0.265 bbl. of fuel oil per 
1,000 lb. for the first 125,000,000 Ib. 
per month and 14 cents and the same 
fuel rate for excess. 

The plant will also be equipped to 


burn natural gas, available from a 
nearby line. 

The refinery has a load factor be. 
tween 75 and 80 per cent and a power 
factor close to 97 per cent. 


Court Asked to Void 
Ruling on Utility Act 

Test of the constitutionality of the 
public utility act moved another step 
forward this week when Electric Bond 
& Share asked the Circuit Court of 
Appeals to reverse the decision of 
Judge Julian W. Mack, who had up. 
held the registration provisions and 
declared the provisions separable, 

Thomas D. Thacher, as attorney for 
the utility, challenged the act in its 
entirety “as an attempt to control 
normal business transactions, invest- 
ments and corporate relationships in 
an industry primarily local in char- 
acter and without regard to the regu- 
lation of commerce or any other mat- 
ter within the constitutional sphere 
of federal control.” Mr. Thacher de- 
clared that “its objectives are not the 
regulation of commerce but the pub- 
lic interest and the protection of in- 
vestors and consumers.” 

Counsel for the utility held that the 
“control provisions not only transcend 
the limited powers of Congress, but, 
ignoring the requirements of due 
process, transfer the responsibility of 
corporate management to federal com- 
missioners.” 

Robert H. Jackson, special assistant 
to the Attorney-General, argued that 
the utilities were violating the intent 
of the act by not registering. 


Spencer-Charlton 66 Kv. Line 


The new “Polarm” line of the New 
England Power System running be 
tween Spencer and Charlton, Mass. 
described in ELecTRicaL WoriD Sep 
tember 11, 1937, page 100, as a 22-kv. 
circuit, is operated at 66 kv., for which 
it was designed. 
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Electric Commercial Equipment 
Sales Due for 50 per cent Rise 


Pressing need seen for co-ordinated promotion by manufacturer and 
utility — Speakers at Commercial Electric Cooking Council urge 
more publicity and sales promotion — Dooley sees encouraging outlook 


An increase of 50 per cent over 
1937 in electric commercial equip- 
ment sales was the quota announced 
this week by Philip M. Alden, chair- 
man Commercial Electric Cooking 
Council, to representatives of more 
than 40 utility companies and of the 
representative equipment manufac- 
turers at the first meeting called by 
the council. Sessions were held last 
Monday at the Allerton Hotel in Chi- 
cago. 

A highly encouraging outlook for 
commercial load 


increases during 


1938 was seen by the first speaker, 
Henry G. Dooley, associate editor of 
ELEcTRICAL WorLD, due to general 
need of utility companies for more 
revenues which could be supplied by 
sale of high-wattage, long-hour use of 
commercial cooking equipment. He 
quoted utility management sources as 
vitally interested in building load that 
was compensatory to the utilities and 
reported that these sources are en- 
couraging new high levels in com- 
mercial sales. 

The present need for more pub- 
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SELLING COMMERCIAL SERVICE—This traveling coach helped Southern California 
ison Company put 4,000 kw. of commercial load on lines, with revenue of $130,000, 
Promotion cost of 33 cents per dollar, S. L. Cipperly told the Commercial Electric 


Cooking Council this week in Chicago 
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licity and sales promotion on a more 
co-ordinated basis was the keynote 
expressed by J. M. Welch of Edison 
General Electric Appliance Company 
and supported by other speakers. Ex- 
hibits of 78 pieces of national adver- 
tising by equipment manufacturers 
were shown and represented an ex- 
penditure during 1937 of more than 
$200,000, Mr. Welch said. 

The manufacturers’ viewpoint was 
a subject discussed by F. H. Emery, 
chairman Waters Genter Company, by 
Claude Miller of Silex Company, 
Grant Call of Edison General Electric 
and M. E. Miner of Griswold Manu- 
facturing Company. Points stressed 
by these speakers were: Utility need 
for definite selling plan, manufac- 
turers’ responsibility to the ultimate 
user and, most of all, the pressing 
need for coordinated promotion by the 
manufacturer and the utility. 

The utility company view was dis- 
cussed by A. Leslie Weiss, Utility 
Management Corporation; T. I. Mes- 
senger, Buffalo, Niagara & Eastern 
Power Corporation of Buffalo; Frank 
Richards, Consumers Power Company, 
Grand Rapids, and S. L. Cipperly, 
Southern California Edison Company, 
Los Angeles. 

Round-table discussion of wiring 
cost subsidies, training and remunera- 
tion of salesmen, equipment finance 
plans and trial installations terminated 
the first joint commercial conference 


held since 1930. 


SmithNamedChairman 
of Middle West Corp. 


Purcell L. Smith, vice-president of 
Commonwealth Edison Company, was 
elected this week to the newly-created 
post of chairman of the board of Mid- 
dle West Corporation, successor to 
Middle West Utilities Company, former 
Insull unit. At the same time Daniel 
C. Green resigned as president and 
director of Middle West. 

Although Mr. Smith’s election had 
been anticipated, the resignation of 
Mr. Green came as a complete surprise. 
He had guided Middle West destinies 
since 1933 as trustee and later as 
president. 

It was reported that a new chair- 
man was sought mainly to broaden 
and enhance the directing personnel 
of Middle West and that there had 
been no rift between the management 
and controlling interests. 
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Planned Selective Load Building 
Urged to Increase Utility Revenue 


Lighting conference and illuminating engineers at annual meetings 
stress opportunities in sales efforts to gain best results — Sharp says 
lighting returns a very high net — Commercial lighting discussed 


The creation of net revenue through 
planned selective load building was 
the theme of the thirteenth annual Na- 
tional Lighting Sales Conference held 
in conjunction with the annual con- 
vention of the Illuminating Engineer- 
ing Society at White Sulphur Springs, 
W. Va., last week. The program, 
which was devoted almost entirely to 
the commercial lighting market, was 
developed by E. J. Ingram, Metro- 
politan Edison Company, as the re- 
sult of a questionnaire which showed 
the greatest interest to be in utility 
sales plans and methods. 

Lighting is a base load builder, ac- 
cording to Howard M. Sharp, Buffalo, 
Niagara & Eastern Power Corpora- 
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tion. Speaking at the annual conven- 
tion of the Illuminating Engineering 
Society last week, Mr. Sharp stated 
that lighting returns a very high net 
over a long period of time, requires 
very little added investment to serve, 
no repairs or servicing, no bonuses 
and but a minimum of reselling to 
maintain usage level. To sell lighting 
requires specialists, good training and 
supervision, demonstrations, follow- 
ups and job analyses to secure results. 
Wiring layouts are helpful and all 
specifications should be written. Rec- 
ords and reports are essential, but 
they should be made simple. Co-op- 
eration with the electrical trade will 
bring the best results. 


CHECKING IN—Prof. 
Henry B. Dates, new presi- 
dent (left), and G. Bertram 
Regar, retiring president of 
the Illuminating Engineer- 
ing Society, registering at 
the 3lst annual meeting held 
last week at White Sulphur 
Springs, W. Va. 


A MOBSOME—Karl Staley, 
with bow and arrow, tees 
off for New York section, 
while A. S. Turner starts for 
Philadelphia in the “mob- 
some” competition for the 
G. B. Regar trophy at the 
I.E.S. convention. Philadel- 
phia won, 53 to 54. Mr. 
Regar is in the right back- 





The profit-building value of a 
sales activity, it was stated by Leslie 
Weiss, Utility Management Corpora. 
tion, New York, is the measure or 
“yardstick” of the effort. The factors 
which enter into this yardstick of 
profit are (1) market research to de. 
termine a sales objective, (2) sales 
effort in man-power, direction and 
promotion, (3) low operating ex. 
pense through sales of long hours of 
use and high power factor and (4) 
the sale of lighting loads with mini- 
mum peak responsibilities. 


Customer use analyzed 


There are 86,000 commercial cus- 
tomers in Philadelphia with an aver- 
age bill of $10 a month, declared 
J. F. Gaskill, Philadelphia Electric 
Company. They represent about one- 
quarter of the dollar volume. Of 
these, 42 per cent are unprofitable and 
78 per cent of these unprofitable cus- 
tomers have less than 1 kw. of billed 
demand, yet more than 65 per cent 
require the addition of 75 kw.-hr. per 
month or less to place them in the 
profitable class. To meet this prob- 
lem, a high-grade sales personnel is 
required, limited in size starting at 
2,000 customers per man. To get 
maximum and steady coverage re- 
quires a junior group for market cul- 
tivation, unified sales control, adver- 
tising and co-operation with manv- 
facturers. 

Luminous store front lighting load 
can be developed by the utility, ac- 
cording to G. M. Rankin, Southern 
California Edison Company, and T. H. 
Shepherd, Department of Water and 
Power of Los Angeles, in seven ways: 
(1) Advertising, (2) follow-up of 
leads, (3) staff creation of ideas 
adaptable to each situation, (4) co 
operation with light-conscious archi- 
tects, (5) train others in the industry, 
(6) secure financing, and (7) ar 
range a good maintenance contract. 

Lighting customers were divided, 
by R. L. Zahout, Connecticut Light & 
Power Company, Hartford, into three 
groups according to the need for 
lighting: For selling, for seeing, and 
for economic production. Several in- 
stallations in each group were cited. 


Advertising results seen 


Sales management must be tolerant 
as to speed with which advertising 
can aid in producing results, H. S 
Metcalfe, West Penn Power Com 
pany, Pittsburgh, stated, if advertising 
is to cease being a riddle. Also, the 
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utilities must have a profound con- 
yiction of the soundness of their ap- 
peal and, finally, they must have a 
passion for telling in every way the 
beneficial results from good lighting. 
Inadequate wiring costs the utility 
company considerable lost revenue be- 
cause the capacity is too small to 
carry higher lighting load values, 
£. A. Brand, Buffalo, Niagara & East- 
em Power Corporation, stated, in 
urging the conference to take advan- 
tage of the sales suggestions in the 
Handbook of Interior Wiring Design. 
Results from a questionnaire to 
schoo! officials which produced 18 per 
cent in five days showed 90 per cent 
as replying that better classroom 
lighting improves scholarship, it was 
stated by H. W. Cooper, Wisconsin 
Power & Light Company. In 55 per 
cent of the replies the services of a 
lighting engineer were needed. 
Dramatization, decoration, effective 
utilization of wattage and higher in- 
tensities were enumerated and_illus- 
trated by J. L. Stair and W. V. C. 
Foulks as some of the trends in store 
lighting which have been given as 
impetus by the lack of restriction in 
modern architecture. A new trend in 
vindow display lighting using flexible 
illumination with stage technique, in 
contrast to flat lighting, was discussed 


by Fred M. Wolff. 


Value of California 
Utility Property Up 


Valuation of all privately owned 
utility property in California for 1937 
was set at $1,003,746,210 by the state 
Board of Equalization, as against 
$976,846,320 in 1936. The board, in 
tuning over the utility tax roll to the 
county auditors for local taxation, 
made public the fact that requests for 
valuation cuts totaling $79,000,000 
had been denied the utilities. 

Pacific Telephone & Telegraph Com- 
pany and the Southern California 
Tdephone Company had requested 
cuts totaling $45,000,000. The request 
or a cut of $772,050 by the Southern 
Glifornia Edison Company was the 
ily one allowed. 

A. G. Mott, chief of the board’s 
utility valuation division, said the 
Southern California Edison Com- 
pany’s total valuation, despite the re- 
duction, stands at $131,509,340, or 


5,440,040 in excess of the valuation 
last year, 
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Mill Engineers View Electricity 
Application in Steel Operations 


Development in power production, low-voltage distribution, cable 
engineering, electrical testing and run-out table drives discussed at 
convention of the Association of [ron and Steel Engineers 


Distribution of low-voltage energy as 
a prime factor in the design and oper- 
ation of electric systems in large indus- 
trial plants was brought out into the 
foreground of discussion at the conven- 
tion of the Association of Iron and 
Steel Engineers in Chicago last week. 

D. C. Nelson, Jones & Laughlin, 
pointed out that the total connected 
horsepower of low-voltage auxiliary 
equipment may exceed the main drive 
capacity in a modern steel mill. Effort 
to save money in low-voltage distribu- 
tion may easily prove to be mistaken 
economy if it results in failure or poor 
performance of necessary auxiliaries. 


Accurate knowledge needed 


The growing appreciation in industry 
of the need for accurate knowledge 
and close control of electrical equip- 
ment performance was presented by 
Birger Thele, Tennessee Coal, Iron & 
Railroad, in his paper describing the 
electrical testing department of a large 
steel plant. “There is no question,” 
said Mr. Thele, “about the necessity 
and the great value of frequent elec- 
trical testing in a steel mill and in coal 
and ore mines.” 

The squirrel-cage motor with fre- 
quency change speed control has been 
generally accepted as the final answer 
in run-out table drive, but in the large 
modern mill that may have as much 





C. W. E. Clarke 




















as 2,000 hp. on the run-out the direct- 
current roll motor offers competitive 
advantages, stated L. A. Umansky, 
General Electric. With the large losses 
in a.c. drive that result from motor 
starting and stopping and from the 
necessary a.c.-d.c.-a.c. conversion, the 
saving of d.c. drive in energy cost 
alone may be of the order of $10,000 
annually, not to speak of the probable 
canceling out of the higher price of 
d.c. motors by the lessened investment 
in space and equipment for conversion. 
But, of course, concluded Mr. Uman- 
sky,’ the decision in the specific case 
is a matter of cost analysis and study. 

Power production received attention 


z» 
D. C. Nelson 


Birger Thele 
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in two papers, one on “Steam Power 
Developments,” by Charles W. E. 
Clarke, United Engineers & Construct- 
ors, and the other on “Turbine De- 
velopments, Their Application in the 
Steel Industry,” by C. B. Campbell, 
Westinghouse. 

H. Weichsel, Wagner Electric, in 
his discussion of surges and their ef- 
fects on transformers, brought to the 
attention of the industrial electrical en- 
gineer a subject that has had intensive 
study in the utility field for many 
years. In their paper on selection of 
insulated cables for steel mills F. L. 
Aime, S. J. Rosch and R. B. Steinmetz, 
all of Anaconda Wire & Cable, re- 
viewed the fundamentals of cable en- 
gineering and described the develop- 
ments of late years in the art of cable 
manufacture. 

The convention drew an attendance 
of about 500, and many more were at- 
tracted to the extensive Iron and Steel 
Exposition that accompanied it. More 
than 140 exhibitors staged an impres- 
sive display of steel mill equipment, 
principally electric, which demon- 
strated the high achievement of elec- 
trification in the modern steel mill. 


Community Promotion 


Aids Florida Utility 


As a result of a state campaign 
sponsored by the Florida Power & Light 
Company and directed toward ad- 
vertising Florida as a summer resort, 
the company had 9,800 more customers 
on its lines June 1, 1937, than on 
June 1, 1936. 

In addition, disconnects in elec- 
tric service in May slowed down as 
much as 23 per cent in some sections 
under the trend of previous years. 
Twice during the spring months the 
weekly electrical output reversed sea- 
sonal trends by increasing over the 
previous week’s report, according to 
the company. 

During April and May winter visitors 
were urged to “stay through May.” 
Newspaper advertisements, radio pro- 
grams, billboards, windshield stickers, 
window cards and a huge roadway 
electric sign carried this thought, with 
the results indicated above. 

Beginning June 6 and continuing 
through July 15, “Summergrams,” 
oversized postcards carrying Florida 
scenes on one side and space for 
message, plus a brief statement of the 
pleasant summer weather, on the 
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other, were featured through the same 
advertising mediums. Floridians were 
urged to send the cards North, the 
utility paying postage on those cards 
mailed at the company’s offices. Ber- 
nal E. Clark, the utility’s advertising 
manager, was in charge of the cam- 


paign. 


REA Plant Opposed 
by Wisconsin Group 


At its annual summer convention 
recently the Wisconsin Electrical Asso- 
ciation went on record as opposing the 
proposed REA power plant at Eagle 
Point. 

In a wire to John M. Carmody, REA 
administrator, the association labeled 
the project as “economically unsound 
in that it duplicates facilities already 
available where lower costs can be ob- 
tained” and recommended that “the 
project be stopped and the money 
made available for additional county 
REA development, thereby making 
service available to some 3,500 addi- 
tional farmers who otherwise would 
not get electric service.” 


Speakers at the convention included: R. J. 
Nickles, Roy Springer, E. H. Herzberg, vice- 
president, president and managing secretary 
of the association, respectively; J. S. Mce- 
Millan, Glen V. Rork, S. L. Hagen, North- 
ern States Power Company, and I. L. Illing, 
Milwaukee Electric Railway & Light Com- 
pany. 

Officers will be elected at the annual 
convention this winter in Madison. 


Contractors’ Annual Meeting 
to Be Held on Pacific Coast 


Plans for the 35th annual conven- 
tion of the National Electrical Con- 
tractors Association, to be held Octo- 
ber 18-21 in Los Angeles, Calif., have 
been announced. Delegates from every 
part of the United States and Canada 
are expected to attend. The address of 
welcome will be made by A. L. Stone, 
chairman of the convention group. 

Earl N. Peak, president of the as- 
sociation, will speak on “Electrical In- 
dustry Promotion.” Also on the pro- 
gram are W. C. Mainwaring, British 
Columbia Electric Railway Company; 
Earl Whitehorne, editor Electrical Con- 
tracting; Walter L. Stickel, Electrical 
Development League of Southern Cali- 
fornia, and A. V. Thompson, General 
Electric Company. On Wednesday 
evening, October 20, the presentation 
of the James H. McGraw Contractor- 
Dealer Award for 1937 will be made. 


Carolina High Court 
to Hear Rural Row 


Counsel in the Johnston County, 
North Carolina, rural electrification 
dispute have agreed to submit their 
differences to the State Supreme 
Court. Johnston County citizens are 
seeking to restrain the Carolina Power 
& Light Company from building lines 
and from keeping an agreement with 
the board of directors of the Johnston 
County Electric Membership Corpora. 
tion. The fight is between the power 
company and the REA. Directors of 
the co-operative, refusing an REA 
loan, signed a contract with Carolina 
Power & Light under which the utility 
company agreed to build rural elec- 
tric lines. 

The company had constructed ap. 
proximately 170 miles of rural lines 
in Johnston County before it came to 
the agreement with the co-operative 
last June. Since then it has been ace- 
tively engaged in building additional 
lines and is expected to have con- 
structed most of the 325 miles it 
agreed to build before a decision is 
given on the appeal. 


A.S.M.E. Names New Officers; 
H. N. Davis Is New President 


Harvey N. Davis, president Stevens 
Institute of Technology, was elected 
president of the American Society of 
Mechanical Engineers last _ week. 
Other officers named at the same time 
are: 


Vice-presidents, F. O. Hoagland, master 
mechanic Pratt & Whitney Division, Niles 
Bement-Pond Company; B. M. Brigman, 
dean Speed Scientific School, University 
Louisville (Ky.); Harte Cooke, mechanical 
engineer McIntosh & Seymour Corporation; 
W. H. McBride, consulting engineer, San 
Francisco; L. W. Wallace, director Division 
of Engineering Research, Association of 
American Railroads. ; 

Managers: Carl L. Bausch, vice-president 
Bausch & Lomb Optical Company; S. 3. 
Earle, dean School of Engineering, Clemso 


A. & M. College (S.C.); F. H. Prout}, 
partner in Prouty Brothers Engineering 
Company. 


New York Steam Plan Ruling 


Consolidated Edison Company 
New York, Inc., has declared the plan 
of exchange of New York Steam Cor 
poration preferred for Consolidated 
Edison preferred effective as of Se 
tember 25, two-thirds of the outstand 
ing Steam preferred shares havilf 
been deposited for exchange under the 
plan by that time. 
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Sacramento Plans 


201,000-Hp. Project 


Sacramento Municipal Utility Dis- 
trict has filed application with the 
Federal Power Commission for a pre- 
liminary permit to construct a 201,- 
000-hp. hydro-electric project in Eldo- 
rado County, California, on Silver 
Creek and the South Fork of the Amer- 
ican River. The district proposes the 
construction of the development in 
two steps, the first to consist of two 
storage reservoirs connected by a tun- 
nel, a diversion dam, a conduit and 
a power house, to be known as the 
Brush Creek development, which will 
have an installed capacity of approx- 
imately 50,000 hp. 

Ultimate development will consist 
of the enlargement of the two storage 
reservoirs and the construction of two 
additional diversion conduits and two 
additional power plants, to be known 
respectively as the Big Bend and Chili 
Bar plants, which will raise the total 
installed capacity to an aggregate of 


201,000 hp. 


WDA Decision Appealed 


An appeal to the state Supreme 
Court from the decision of Circuit 
Judge Alvin C. Reis sustaining the 
constitutionality of the Wisconsin De- 


ROOSEVEL 
Coy, Charle 
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velopment Avthority has been filed in 
the Circuit Court at Madison, Wis., 
by counsel for Theodore Damann, 
Secretary of State, who is being sued 
to force him to pay.expenses incurred 


by the WDA. 


MecNinch Changes From FPC 
to FCC; Shift Is Temporary 


Frank R. McNinch became chairman 
of the Federal Communications Com- 
mission on October 1, following his 
resignation as chairman of the Fed- 
eral Power Commission the preceding 
day. In accepting his resignation, the 
President reminded him that his shift 
in duties is for a temporary period 
only. It is generally understood that 
he will return to the power commis- 
sion following his work in reorgan- 
izing the FCC. 

One of the last official acts of Mr. 
McNinch was to administer a public 
rebuke to C. Edward Paxson, counsel 
for certain subsidiaries of the Asso- 
ciated Gas & Electric Company, for 
published criticism of the power com- 
mission’s newly initiated drive against 
interlocking office holders in the pub- 
lic utility field. Mr. Paxson appeared 
before the commission on September 
30, retracted the statement and sub- 
mitted a full apology. After issuing 
the reprimand, the commission closed 
the case. 





Wide World 


T AT BONNEVILLE—The President, in company with Mrs. Roosevelt and 
s H. Martin of Oregon, views Bonneville Dam. a keystone in the New Deal’s 
Power program in the Northwest, on his tour and urged wider distribution of power 


New York Utilities 
Pay $1,300,000 Tax 


Utility tax receipts in the state of 
New York for July amounted to $1,- 
300,000, Mark Graves, Commissioner 
of Taxation and Finance, reports. Pub- 
lic utilities will probably pay 97 per 
cent of this sum and resellers of util- 
ities’ services the remainder. It is ex- 
pected that the utility tax yield will 
show steady increases in the months to 
come, particularly in the lighting and 
heating fields, according to Commis- 
sioner Graves. 

Passed at the last session of the 
Legislature for the purpose of raising 
funds for emergency relief, the law be- 
came effective July 1 and levies a tax 
of 2 per cent on the gross income or 
gross operating income of utilities for 
the period commencing July 1 and end- 
ing June 30, 1938. The act authorizes 
any city to enact a local law imposing 
a like tax at the rate of 1 per cent. 


Files Suit in Rural Row 


Filing of a $10,000 property damage 
suit in Tiffin, Ohio, by the Lake Erie 
Power & Light Company was the latest 
development in the battle between the 
utility and the farmers who aided 
workmen in digging holes and setting 
poles for a proposed REA power line 
project. 

The utility demands $10,000 for 24 
poles and 868 lb. of copper wire which 
officials charge were either destroyed 
or carried away by the farmers. A new 
utility power line replacing the one 
destroyed by the farmers is now serv- 
ing four customers. 


PWA Power Grant to Maine 


The City of Lewiston, Maine, has 
received a PWA grant of $102,600 for 
construction of a hydro-electric gen- 
erating station which will make use 
of water power from Lake Auburn and 
will permit modernization of city’s 
present power plant. 


Plans New Generating Unit 

Plans have been formulated by the 
Iowa Public Service Company for a 
$23,000 plant improvement program, 
involving the installation of a new 
generating set and a motor-driven cir- 
culating pump for hot water heating 
system. 
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Pacific Coast Group 
Plan Industry Study 


More than 200 members of the 
Pacific Coast Electrical Association 
convened in San Francisco last week 
for the fall conclave of the northern 
division, to discover, through exchange 
of viewpoints in small groups, what 
problems of the electrical industry 
demand immediate study. President 
R. M. Alvord opened the meeting. 

The customer’s interest was empha- 
sized in administrative services dis- 
cussions headed by Harry C. Ross. 
This section recommended that peri- 
odic public relations audits be taken 
to determine public sentiment. It also 
launched a cost study of the important 
problem of appliance servicing, while 
its personnel committee devoted atten- 
tion to training and selection of em- 
ployees. 

The operating economics section 
likewise regarded personnel problems 
as of such importance to operating 
men that it appointed a committee to 
meet jointly with that of the adminis- 
trative group. D. D. Smalley headed 
the operating economics section. Par- 
ticular attention was given to recent 
developments in static capacitors for 
power-factor correction, to the use of 
underground for serving new residen- 
tial tracts, to topping turbines, to 
demand-meter problems and _ meter 
standardization, and to safety, particu- 
larly a discussion of the desirability 
of grounding transformer cases and 
other equipment. 

The business development section, 
under leadership of H. C. Rice, had 
prominent architects as its guests at 
wiring and lighting discussions who 
were unanimous in saying that archi- 
tects want sound, technical advice on 
electrical problems and too often are 
bothered by inadequately informed 
salesmen. Industrial men gave par- 
ticular attention to small consumers 
as the most fertile field for new load. 
Considerable interest was shown in 
studies of the effect of air-conditioning 
loads on distribution equipment. 


N.E.W.A. Program Announced 


Tentative program of the meeting 
of the National Electrical Wholesalers 
Association, to be held in Cleveland, 
Ohio, October 18-21, has been an- 
nounced. On the opening day there 
will be three meetings of the executive 
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committee and various commodity 
committees will hold sessions on the 
following day. 

L. E. Latham, chairman of the ex- 
ecutive committee, will address the 
opening session for members and 
guests on Wednesday, October 20. 
Dana T. Ackerly, counsel of the as- 
sociation, will address the convention, 
taking as his topic “The Electrical 
Wholesaler’s Position from the Stand- 
point of Recent and Impending Legis- 
lation.” 

* 


Begins TVA Power Use 


Consumption of TVA power will 
begin about January 1 in Memphis, 
Tenn., according to Thomas H. Allen, 
chairman of the city Light and Water 
Commission, who stated that bids for 
equipment necessary for final distri- 
bution would be opened about Oct. 28. 


eetings 


National Safety Congress — Annual 
meeting, Kansas City, Mo., October 11- 
15. Paul Jones, director of publicity, 
National Safety Council, 20 North 


Wacker Drive, Chicago, II. 


American Institute of Electrical Engi- 
neers—Middle Eastern District, Akron, 
Ohio. October 13-15. H. H. Henline, 
National Secretary, 33 West 39th St., 
New York, N. Y. 


Electrochemical Society — Fall meeting, 
St. Louis, Mo., October 13-16. Colin 
G. Fink, secretary, Columbia University, 
New York, N. Y. 


Naticnal Electrical Contractors Associa- 
tion—Annual meeting, Biltmore Hotel, 
Los Angeles, Calif., October 18-21. L. 
W. Davis, general manager, 420 Lex- 
ington Avenue, New York, N. Y. 


National Electrical Wholesalers Associa- 
tion—Semi-annual convention, Hotel 
Cleveland, Cleveland, Ohio, October 18- 
21. Alfred Byers, secretary, 165 Broad- 
way, New York, N. Y. 


National Metal Congress and Exposition 
—Atlantic City Auditorium, Atlantic 
City, N. J., October 18-21. 


American Welding Society—Annual meet- 
ing and welding exposition, Atlantic 
City, N. J., October 18-22. Warner S. 
Hays, managing director, 29 West 39th 
St., New York, N. Y. 


Indiana Electric Association — Annual 
meeting, French Lick Springs, Ind., 
October 21-23. 


National Electrical Manufacturers Asso- 
ciation — Annual convention. Palmer 
House, Chicago, October 24-30. W. J. 
Donald, managing director, 155 East 
44th St., New York, N. Y. 


Wiscensin Utilities Association—Electrical 
section, commercial and technical divi- 
sions, convention and exhibit. Pfister 
Hotel, Milwaukee, Wis., November 11-13. 
A. F. Herwig, executive secretary, 135 
West Wells St., Milwaukee, Wis. 








Program Completed 
by Electrochemists 


The Electrochemical Society will 
hold its 72d convention in the Hotel 
Chase, St. Louis, Mo., October 13-16, 
Arrangements have been made to 
visit the plants of the Monsanto 
Chemical Company and the Wagner 
Electric Corporation. 

A series of exhibits of scientific and 
industrial products will be held in 
conjunction with the convention. 

The opening session will be devoted 
to automatic electrochemical control 
of chemical manufacturing processes, 
with G. A. Perley, Leeds & Northrup 
Company, presiding. The second ses. 
sion, under the chairmanship of J. W. 
Marden, Westinghouse Lamp Con- 
pany, will discuss the new static de- 
vices for furnishing direct current for 
electrochemical processes. 

There will be a session of Electro- 
thermics and Electro-organics, presided 
over by William G. Harvey, Aluminum 
Company of America, president of the 
society. The outstanding event is the 
Friday evening dinner, at which Dr. 
Frederick Mark Becket,  Electro- 
Metallurgical Corporation, will re. 
ceive the Acheson medal and a $1,000 
prize for his outstanding contributions 
to electrothermics. 


Porcelain Institute Forum 


Announcement has been made that 
the seventh annual meeting of the Por- 
celain Enamel Institute will be held in 
Chicago October 11-12 and the see- 
ond Porcelain Enamel Institute Forum 
will be conducted at Ohio State Uni- 
versity, Columbus, Ohio, October 
13-15. There will be speakers from 
both within and without the industry 
who will present subjects of general 
interest to the membership. 


Ross to Resign From SEC 


Reports that J. D. Ross was to Ie 
sign as a member of the Securities 
and Exchange Commission were col 
firmed last week by the Presidential 
party at Seattle. Mr. Ross, superi 
tendent of the Lighting Departmen! 
of Seattle, has been often mentioned 
as likely to be named by Mr. Roose 
velt as administrator of Bonneville 
power project. Jerome Frank, New 
Deal attorney, has been mentioned % 
possible successor to Mr. Ross. 
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Mild Upturn in Output 


Lead over 1936 advances to 5.5 
per cent—Production remains 
under summer average 


Matching last year’s pattern for the 
same period, the output of energy by 
the electric power and light industry 
during the past three weeks has held 
approximately level with only minor 
fluctuations. During the week ended 
October 2 it amounted to 2,275,742,- 
000 kw.-hr., according to the Edison 
Electric Institute. This was slightly 
more than in the preceding week and 
5.5 per cent above the figure for‘ the 
corresponding week a year ago, 
against the previous 4.4 per cent. 

Unlike 1936, operations since Labor 
Day have been below the midsummer 
average, whereas normally a rise is to 
be expected. The figures indicate a 
slackening in industrial activity, es- 
pecially in New England, where en- 
ergy production during the past month 
has shown only a narrow margin over 
last year. 

Fair gains continue in the Central 
industrial region, now 7.7 per cent 
above 1936. The high spot is still in 
the Mountain States. 


Weekly Output, Millions of Kw.-Hr. 


1937 1936 1935 
Oct. 2...2,276 Sept. 26..2,157 Sept. 28. .1,857 
Sept. 25...2,266 Sept. 19..2,171 Sept. 21. .1,852 
Sept. 18...2,281 Sept. 12..2,029 Sept. 14..1,828 
Sept. 11...2,154 Sept. 5..2,099 Sept. 7..1,752 
Sept. 4...2,321 Aug. 29..2,136 Aug. 31..1,810 
Aug. 28...2,295 Aug. 22..2,126 Aug. 24..1,840 
Aug. 21...2,304 Aug. 15..2,094 Aug. 17..1,833 


Output Sets New High 
in Year Ended Aug. 1 


Production of electricity for public 
use in the United States amounted to 
118,499,000 kw.-hr. for the year ended 
August 31, making a new high record, 
according to the Federal Power Com- 
mission. 

Considerable increases have been re- 
ported every month this year over the 


corresponding months in 1936, as fol- 
ows: 


Millions of Kw.-Hr. Per Cent 
1936 1937 Increase* 
January ........ 9,247 9,850 12.6 
yoruary seceees 8,691 = 8.965 11.7 
ror De eacweeue 8,906 9,923 17.5 
_— Ben ¥s-.'s «ig a) eM 9,595 13.7 
Ture testes + 9,088 9,719 12.6 
Tule Ct eeeesece 9,160 9,818 12.4 
haa Rescccwane Mee 10,084 9.0 
= 7? @eecc ¢ 
SEM sees 9814 10,884 10.0 
PM... Comparable basis, adjusted for 
1 ~ In Classification beginning with 


Average daily production in August 


Was 333,356,000 kw.-hr., 2.3 per cent 
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Per Cent Change from Previous Year 





Week Ending 

Region Oct. 2 Sept. 25 Sept. 18 

New England... , + 0.7 + 1.8 + 0.6 
Middle Atlantic. *3¢ 3.0 + 3.9 
Central Industrial . .. + 7.7 + 7.3 + 6.5 
West Central... . + 5.5 + 4.3 + 0.2 
Southern States... .. + 6.2 + 4.4 + 3.7 
Rocky Mountain.... +13.0 +13.4 +16.5 
i, Rees + 4.9 + 4.1 + 8.9 
United States..... + 5.5 + 4.4 + 5.1 


greater than that for July. Production 
by water power in August was 31 per 
cent of the total, the same as for Au- 
gust last year, the commission reports. 

Total stocks of coal held by electric 
utility power plants on September 1, 
1937, amounted to 9,845,927 net tons, 
an increase of 0.2 per cent over stocks 
on August 1, 1937, and of 43.8 per 
cent over September 1, 1936. 

Electric utility power plants con- 
sumed 4,191,922 net tons of coal in 
August. Of this amount, 4,031,746 tons 
were bituminous and 160,176 tons 
were anthracite, increases of 4.8 and 
2.8 per cent, respectively, as against 
the preceding month. 


Cities Service Suit Dropped 


An $18,000,000 accounting suit di- 
rected chiefly against the Cities Serv- 
ice Company and its president, Henry 





L. Doherty, was ordered marked off 
the calendar last week by Supreme 
Court Justice Charles B. McLaughlin. 
Attorneys for the plaintiff, Morton 
Marks, suing as a stockholder, and 
for the defendants, failed to answer 
the clerk’s call for trial of the suit. 


Test Specifications for 
Glass Insulators Released 


Recently circulated by A.S.T.M. are 
tentative methods of testing pin-type 
lime-glass insulators for primary and 
secondary power circuits. The rou- 
tine tests cover the detection of struc- 
tural defects, thread quality, resistance 
to thermal shock and the determina- 
tion of mechanical strength. 

As circulated for study, the electri- 
cal test paragraph is amplified by two 
appendices which cite the E.E.I. trans- 
mission and distribution committee’s 
specification for insulator threads and 
gauges and the A.I.E.E. standards for 
flashover and dielectric strength tests. 
Suggestions for revision of the tenta- 


tive draft are welcomed at A.S.T.M. 


Georgia Power Begins New 


Mazda, I.E.S. Sales Drive 


In a “light conditioning” campaign 
to run from October 4 through Novem- 
ber 22, Georgia Power Company plans 
to sell, through its employees and 
1.450 co-operating dealers, some 25,- 
000 cartons of Mazda lamps and 6,000 
1.E.S. lamps. 

On each sale of either carton of 
lamps featured in the campaign, or on 
sale of six bulbs at full list price, the 
company will give an I.E.S. lamp cer- 
tificate good for $1 on the purchase 
of any I.E.S. lamp from company or 
co-operating dealer. 


Utilities to Build New Lines 


Wisconsin Public Service Corpora- 
tion has been authorized by the state 
Public Service Commission to con- 
struct rural electric lines in the towns 
of Liberty and Newton, Manitowoc 
County; Franklin and Carlton, Ke- 
waunee County, and Pine River, Lin- 
coln County. Wisconsin Power & 
Light Company has been authorized 
to extend lines in the town of Lin- 
den, Iowa County, and the Mississippi 
Valley Public Service Company has 
been permitted to build lines in Buf- 
falo County. 
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Utility Stocks Sink Lower 
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Utility stocks moved lower during the past week, reflecting the pressure of a generally 
lower market, affected, perhaps, by a war scare on Tuesday last. EtectrricaL Wor.p 
index, 29.3; preceding week, 29.7; corresponding week a year ago, 39.2; 1937 high, 41.5 


poreeeeemamecsnscenceliisen —____—_—__——. 


Utilities File Issues 


of Bonds With SEC 


Registration statements for two large 
utility security issues were filed with 
the Securities and Exchange Commis- 
sion last week, indicating a revival of 
the capital market. Consolidated Edi- 
son Company of New York, Inc., filed 
registration statement covering $80,- 
000,000 of securities, Appalachian 
Electric Power Company, subsidiary 
of American Gas & Electric, filed a 
statement covering $57,000,000 of first 
mortgage bonds and $10,000,000 of 
debentures and St. Joseph Railway, 
Light, Heat & Power Company filed 
for $8,000,000 of securities. The Con- 
solidated Edison statement covered 
$40,000,000 of 15-year debentures, 
series due October 1, 1952, and $40.- 
000,000 of 25-year debentures, series 
due October 1, 1962. 

The utility plans to use $60,000,000 
of the proceeds of the debentures to 
redeem on December 1, at 105 and 
accrued interest, a like amount of 
Consolidated Gas Company of New 
York 20-year 44 per cent gold deben- 


tures, due June 1, 1951. The premium 
and accrued interest will be obtained 
from the company’s cash resources. 

Appalachian Electric Power pro- 
poses a $57,000,000 first mortgage 34 
per cent bond issue due in 1967 and 
$10,000,000 of sinking fund deben- 
tures, 4 per cent series, due in 1952. 

The company stated that it had 
contracted to sell all of the outstand- 
ing securities of its present subsidi- 
aries, the Kentucky and West Virginia 
Power Company, Inc., and Kingsport 
Utilities, Inc., to American Gas & 
Electric, and that this sale would be 
made prior to or concurrently with 
the issue of the securities being regis- 
tered. 

St. Joseph Railway, Light, Heat & 
Power proposes $6,000,000 of first 
mortgage bonds, due 1947, and $2.,- 
000,000 of 3 to 4 per cent serial 
notes, due October 15, 1938, to 
October 15, 1947. The company has 
contracted to sell privately $1,400,- 
000 of serial notes due 1943-47 to an 
affiliate and to sell 3,000 shares of 
$100 par 5 per cent cumulative pre- 
ferred shares held in the treasury to 
Cities Service Power & Light, a parent. 









Dividend Payments 
Declared on Arrears 


Several utility companies have re- 
cently taken action on preferred issues 
against arrears: 


California-Oregon Power Company has 
declared dividends of $1.50 each on both 
classes of 6 per cent preferred stock and 
$1.75 a share on the 7 per cent preferred, 
all on account of accumulations. On July 
15 similar amounts were paid against ar- 
rears. 

Central Power & Light Company, $1.75 
a share on the 7 per cent cumulative pre- 
ferred stock and $1.50 a share on the 6 per 
cent cumulative preferred, both in arrears, 

Texas Hydro-Electric Corporation, 25- 
cent dividend against arrears on_ the 
preferred stock. On July 21 a similar dis 
tribution was made on account of accumu- 
lations. 





Earnings Reports (Utilities) 


Net Income 
1937 1936 
¢ Comm. Edison and subs. $9,443,066 $6,264.352 
*Cons. G.E.L.&P. Balti.. 6,570,030 6,499,443 
* Kansas City Pwr. & Lt. 4,588,186 4,408,225 
*Comm. & South. and 


Bes sewreeseine seins 15,820,054 11,312,251 
*Amer. Pwr. & Lt. and 

MN ccaedes puecss ame 11,559,193 9,833,104 
7 Standard G. & E. and 

WS ie Kis ecdescae tes 4,717,362 3.662.974 


7 Elec. P. & L. and subs. 9,458,267 6,131,525 
7 United Gas Corp. and 
REDS. ncae ct avusounees 11,438,261 9,160,602 
*Penn. Power & Lt. .... 8,082,382 8,063,623 
*The Montana Pwr. and 
a Oe 3,934,261 2,851,893 


WO. nscacceeeicterne 1,703,604 1,047,996 
* Oklahoma G. & E. .... 2,679,120 2,200,968 
* Twelve months ended August 31. 
+ Twelve months ended July 31. 
¢ Eight months ended August 31. 








New Bond Offerings Totaled 
$11,500,000 in September 


New offerings of electric light and 
power securities during the month of 
September totaled $11,500,000, as 
compared with $32,356,000 in August, 
and $116,800,000 in September, 
1936. Only two companies ventured 
into the market. 

September brought the nine-month 
period to a close with a total of $549,- 
343,394, compared with $961.635.463 
for the similar period of 1936. 


_— 


New Issues of Electric Light and Power Securities in September 




















1 ‘ 
| ‘ 
Name of Company Amount _ | Offered | Period Class Purpose Interest | Price | Per Cent 
(Par Value) | to Rate Yield 
eae Gas & Electric $3,000,000 | Public 30 General mortgage bonds..| Construction and improvements......... 3} 102} 3.60 
orp. | _ 
Ohio Edison Cvu....... 8, 500,000 | Public 30 First mortgage bonds....| To reimburse 
| 








additions...... 
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FF with the old door and on with the 

new reclosing door—it’s easy to convert 
your G-E 50-ampere enclosed indicating fuse 
cutouts to reclosers without interrupting 
service. Just: 


Shunt the cutout with a 
jumper 


Unhook the old door 


And put on the new re- 
closing door 


Then remove the jumper, and the cutout is 
ready to restore service. Should a fault occur, 
a second fuse link is automatically connected 
in the circuit one second after the first fuse 
link blows. 


HOW YOU SAVE 


You can save money by converting your 
present G-E cutouts where you desire the re- 
closing feature. Or, if you wish, you can 
obtain a complete new cutout with the same 
reclosing door—50-ampere ratings at 5000 
volts and 7500/12,500 gr-Y volts. In either 
case the cutout pays for itself the first time it 
recloses a circuit, because: 





(a) You save the cost of one special 
trip by the service truck, and 

(b) You gain the revenue that 
would otherwise be lost during 
the service outage. 


Ask for Bulletin GEA-2707. General Electric, 
Schenectady, N. Y. 


From a G-E 50-amp : , 
indicating and dropout } || Put on the new re- ; And you have a re- 


cutout, remove the door.... “uy closing door closing cutout 
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PRACTICES 


New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Fast Switching in 
Remote Loeation 
By EDWIN H. 


Chiet 
Rochester 


SCHLUETER 
Operator 
Electric 


Gas «& Corp 


Station WHAM in Victor, N. Y.. 
is served by a 33-kv. loop to which 
the company 
taining 


was desirous of main- 
uninterrupted service at all 
The however. 
was located on top of a hill at a dis- 
lant’ point which 


limes. radio station. 


would necessitate 
some time on the part of our employ- 
ees if it became necessary to operate 
sectionalizing switches. 

To meet this situation of providing 
practically uninterrupted service at 
all times to this radio station and still 
perform switching operations in a 
minimum of time. a panel was in- 
stalled in the radio station for remote 
control of the 


This switching equipment 


two sectionalizing 
switches. 
is purely mechanically operated by 
motors through the panel shown in 
Fig. 1, 


with no overload. or 


voltage 
release protection. 

In case of trouble. or of a switching 
operation, the supervising operator of 
the company advises the organization 
of station WHAM and authorizes the 
the insert a 
handle in the panelboard receptacle to 
trip one or the other of the switches 
as directed by our company. The d.c. 
voltmeter indicates the voltage in the 
hattery used for the motor-operating 


operator of station to 


switch and the four signal lights in- 
dicate the positions of the two switches. 
In Fig. 2 


switch and for the protection of the 


is shown the motor-operated 


operators the cartridge fuse must be 
removed before working on the line 
and a snap switch must be tripped to 
The detachable handle 


off position. 
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at station WHAM. 
Victor, N. Y.. through which radio sta- 
tion 


1—Panelboard 


Fig. 


performs switching operations as 
authorized by Rochester Gas & Electric 


Corporation 





fuse after ry * : 
opening Snap switch 


re" Trip to of f posi tjor 


horn Gap ‘ 
bere “I ee opening hi 
working aE LT Led 
on line, Me on if 


eS: 
: 
mS Ae 
‘ aft for attaching crank” as 


handle for manual! operation \i@p 


Fig. 2—Motor-operated remote control 
for 33-ky. horn gap switches at Station 
WHAM 


used on the panel normally hangs at 
the end of the chain away from the 
board, so that visitors to the studio 
will not inadvertently open or close 
the sectionalizing switches. 


Hints on Methods of 
Primary Regulation 


By H. C. EISLER 
Superintender A its 
Company, Emporia, 


District 
Power 


hleetri 
Kan.* 

Since reactance is a much larget 
factor in distribution primary regu 
lation than resistance, increasing the 
number of circuits served from a sub 
station to decrease the load on an ovet 
load feeder is generally preferable to 
the The 
division of a circuit nto two or more 
circuits will result in the regulation 
being reduced in proportion to the 


increasing conductor — size. 


change in load current. In some cases 
the installation of a through circuit to 
pick up the load on the far half of a 
long circuit in which the load is being 
served over an extended length will 
result in satisfactory regulation for the 
present. As the load increases in th 
future other methods of correction cal 
he readily applied to take eare of th 
regulation. 

Voltage regulators. either induction 
or step type. are. of course. considered 
Compensation for line drop may h 
adjusted for a constant voltage at a” 
arbitrarily chosen load center, or 10! 
a maximum voltage on the custome! 
nearest to the regulator during peak 
loads. The latter method will veneralls 
result in improving the voltage ne 
the end of the circuit from 2 per cent 
to 5 per cent. but requires changing ! 


: Vv tectric 
* From Missonri V Electr 


Association 


paper To 
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YOUR REPUTATION MAKES THIS POSSIB 
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ACH NEW APPLIANCE that goes into the homes on your system is a tribute to a service record that 
few other industries can equal—a tribute to your reputation for service continuity. Yes, con- 
tinuity of the power supply is taken for granted by each customer who adds to the home com- 

forts and necessities that are largely dependent on your service. To help you safeguard this 
reputation, General Electric offers a distribution transformer whose excellence in the past has helped 
build the industry's record—a transformer whose continued reliability is assured by constant 


attention to Perfection of Detail. General Electric. Schenectady, N. Y. 
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compensation with changes in the peak 
load to prevent excessive voltage. Low 
voltage near the ends of circuits which 
are heavily loaded or exceedingly long 
may be improved by changing the 
transformer tap settings, installing an 
additional circuit with regulators, or 
installing regulators in the line. Chang- 
ing the tap settings of the distribution 
transformers to increase the secondary 
voltage can be done without having 
excessive voltage during the lightly 
loaded condition as the reactive drop is 
generally high at that time. 
Rural generally 
lightly loaded, and the revenue from 
such lines limits the expenditure for 
voltage-regulating equipment to as low 


lines . are long. 


a figure as possible. The installation 
of an automatic booster increasing the 
voltage 5 per cent or 10 per cent as the 
load increases and co-ordinated with 
the tap settings of the distribution 
transformers distributed along the line 
will materially improve the voltage 
conditions. 


One Meter Can Serve 


. ry - 
for 35-Phase Power 
By C. W. STUBBINGS 
Winchester, England 
Power in a balanced or unbalanced 
three-phase load of moderate value 
may be measured by means of a single 
wattmeter. It will that the 
of the wattmeter in the 
accompanying workshop arrangement 


be seen 
current coil 
can be made to carry either the A or 
the C line current at will by means 
of plug and socket connections which 
are normally short circuited by knife 
switches. Voltage circuit connections 
of the wattmeter are automatically 





Plug and socket arrangement permits 


three-phase power measurement with 


one wattmeter 
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Welded Stack at Fisk Station 





Believed the largest of its kind, the 
are-welded steel stack recently com- 
pleted at the Fisk station of the Com- 
monwealth Edison Company rises 220 
ft. above the roof of the station, 300 ft. 
above Chicago datum. The stack is 13 
ft. 10 in. inside diameter and is built 








of 3-in., $-in. and 
in. steel plate. 
Vertical joints are 
butt welded. Horizon 
tal joints are made 
with a T-ring in three 
sections as shown in 
the detail. Each sec- 
tion was welded in 
the shop at the top 
of a corresponding 
plate. When the sec- 
tion was hoisted into 
the “T”  oc- 
curred at the top, so 


place 


all welding was down- 
hand. The stack thus 
built up of a 
series of 


was 


prefabri- 


cated 120 deg. sec- 
tions and the only 
field welding neces- 


sary was the joining 
of the bottom edge 
of each section with 
the T-ring at the top of the one below 
and the vertical butt welding of the 
plate sections. It is believed that the 
welded construction will markedly re- 
duce maintenance cost, since the pos- 
sibility of corrosion at joints is prac- 
tically eliminated. 


OR. nnn —_——w 


changed over to suit the current con- 
The sockets best 
assembled on a small panel and these 


nections. two are 
sockets and the wattmeter plug marked 
as shown. The socket corresponding 
to the leading phase is marked with 
an arrow, so that when this arrow is 
that 


plug the wattmeter connections should 


in register with marked on the 


give forward reading. The lagging 
phase plug is marked so that the arrow 
on the wattmeter plug will indicate 
“Plus” or “Minus” 


direction of 


according as the 
the current is the same 
as or opposite to that given by the 
leading phase plug arrow. 

Procedure for testing is quite simple. 
The plug is first inserted in the leading 
phase socket with the arrows in regis- 
ter and the connections to the watt- 
meter terminals are so adjusted that. 
when the switch is opened. the read- 
ing is forward. The plug is then in- 
serted in the lagging phase socket in 
such a obtain a second 
If the power factor 
is over 0.5, the arrow on the plug will 
point to “Plus.” showing that the two 
readings are to be added to obtain the 


way as to 
forward reading. 


factor is 


If the 


under 0.5 the plug will have been re- 


total power. power 


versed and the arrow will point to 
showing that the 
reading has to be subtracted from the 
first. 


Welding Cures Wear 


on Pulverizer Shafts 


Probably nowhere in power plant 


Minus.” second 


maintenance work is there a greater 
demand for an economical means of 
repairing worn machine parts than 


around coal mill pulverizers. The 
severe service of such equipment soon 
wears away the metal surfaces. A 


method of repair of such parts which 
has been found simple, efficient and 
economical is electric welding. This 
process saves power plants thousands 
of dollars per year. 

Coal pulverizer mill journal shafts 
rebuilt by electric welding are shown 
in the accompanying picture. These 
shafts cost $60 each and due to the 
severe service must be repaired fre- 
quently. The surface becomes pitted 
by coal dust. In making welded re 
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BUILT AS YOU WOULD BUILD THEM 


L-M Distribution Transformers are modern 


transformers ... built as you would build 
them! Their design includes all of the new- 
est safety and performance features. Their 
quality of materials and excellence of con- 
struction gives positive assurance of long 


life and lasting dependability. Thousands 


in use have established an enviable serv- 


ice record. L-M Distribution Transformers 
are available in sizes up to and including 
200 KV-a, 13,800 volts, for single phase 


operation. For complete information 


ask your L-M representative. See his in- 
teresting demonstration sample. Or write 
the factory at South Milwaukee, Wisconsin, 


for new Distribution Transformer Bulletin. 


LINE MATERIAL CO. 
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The Lincoln Electric Co. 


Pulverizer shafts rebuilt by are 
welding 
pairs, the shafts were machined 1/32 
inch off the 
spots. The particular shafts illustrated 
are 3 15/16 inches in diameter. After 


radius to remove worn 


machining out the worn spots, the 
shafts were placed in a turning jig 
and built up by application of weld 
metal. The entire job required onl) 
five hours and the shafts are said to 
be as good as new when repaired in 


this manner. 


& 
Recording and Using 


Line Troubles Data 
By P. N. KENT 


Light Company, 
Mo.* 


Power « Kan- 


sas City, 


Kansas Cit) 


lorms used by the cverhead systems 
department of the Kansas City Power 
& Light Company for record of trou- 
bles data previously stated are quite 
simple, as may be seen from the two 
samples here given. We realize that 
there will be differences of opinion as 


* Third 
to Missouri 


installment of a series trom 


Valley Electric 


paper 
Association. 


to the values of the data recorded, and 
that various companies would add to 
or subtract from the different items. 
the used have 
proved very satisfactory to our com- 
and much valuable information 
has been obtained from them relative 
to reliability and operating records of 
Various circuits and materials. 


However, forms as 


pany 


Breakers Simplify 
Service Equipment 


Simplification and standardization 
of service-entrance facilities has long 
heen the goal of Southern California 
In 1935 this 
2.500 with 
four externally operated knife switches, 


Edison Company. Ltd. 


company installed units 
a 100-amp. main switch, 60-amp. range 
switch, 60-amp. lighting switch and 
30-amp. water heater switch. Less 
these sup- 
planted by 6,000 improved pull-out 
switch dead-front 


construction concealed live parts. Now 


than a year later were 


type units whose 
the company has put into use 54 of 
units in an 
to devise standard customer 


service equipment that would be com- 


the new multi-breaker 


attempt 


pact. sightly and flexible. 


“Standardization was the basis of 


our adopting the unit,” H. C. Rice, 
Kdison merchandise manager, said. 


“The company lets the wiring contract 
and supplies this service equipment 
to the contractor, thus making certain 
that service requirements are met at 
This 


adaptable to our plan of sequence 


all times. unit is especially 
metering.” 

The new equipment was designed to 
control range and water heater cir- 
cuits as well as to protect the lighting 
Construction is 
The unit is 


equipped with screw-type fitting on 


distribution panel. 
sealed and weatherproof. 


top for service conduit. knock-outs on 
load 


Included in the housing are a 50-amp. 


sides and bottom for conduits. 


range switch. 35-amp. lighting switch 
and 25-amp. water heater switch. All 








Close-up of 
new multi- 
breaker unit 
for service 


entrance 


Malti-breaker 
unit installed 
on the exteri- 
or of a house 


In the past such 
units were awk- 
ward and un- 
sightly ; ew 
equipment, how- 
ever, is compact 
and weather 
proof 





setlings correspond to wire size rat- 
ings. Main body is hinged to the side 
of the housing so that it may be swung 
out of the way while wires are being 
through 
swung back in place for connection. 
Size of unit is about one-third that 
of those in general use. 


drawn connecting conduit. 


The com- 
pany s units in 1935 measured 173 
x 214 in. 
65 x 9. 
“Appearance was a primary reason 
for this,” Mr. Rice explained. 


Today’s measurements are 


“In a 
large majority of instances new range 
and water heater wiring goes into an 
existing dwelling. This means that 
installation is made on the exterior of 
the house. The new unit is compact. 
has no protruding parts and generally 
is trim in appearance as compared to 
the large units and unwieldy combina- 
tion of switches required in the past.” 
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for record of line trouble 


Forms 
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‘FRIGIDAIRE DEALERS TO 
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GET HEAD START 





TOWARD BIGGER YEAR THAN EVER IN 1538! 


®@ Frigidaire’s about to make head- 
line news again! Watch for the first 
details of the 1938 Frigidaire with 
sensationally advanced Meter- 
Miser, and scores of other new 
sales-clinching advantages! Get the 
details about the new Frigidaire 
appliances — ranges, washers, iron- 
ers, water heaters — that will give 
Frigidaire Dealers outstanding prod- 
ucts in the major appliance field. 

Thus, Frigidaire Dealers are 


about to get a head start toward a 


RES a ae Ow ee RR mart Bes ee 
Se ee ae rn oe ee ee ee 


bigger year than ever before! The 
sales records they shattered in 1936 
and 1937 will be smashed anew in 
1938! For behind its new 1938 
Frigidaire with the Meter-Miser — 
and behind each of its revolution- 
ary new appliances—Frigidaire will 
put the same dynamic, compelling 
sales-strategy that has made Frigid- 
aire the largest-selling refrigerator! 
And back that strategy up with the 
heaviest, most concentrated adver- 


tising Campaign in Frigidaire history! 


So HOLD EVERYTHING for next 
month’s big Frigidaire announce- 
ment. It’s going to be another 
Frigidaire year—with new and 
greater selling opportunities in the 
major appliance field! 


FRIGIDAIRE DIVISION 
General Motors Sales Corporation 
Dayton, Ohio 
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ENGINEERING IDEAS 





Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Computation for 


Phase-Angle Control 


By ELWOOD A. CHURCH 

Engineering Department, 

Boston Edison Company 
Selection of the phase-angle and 
voltage-adjusting equipment to con- 
trol flow of power and reactive kva. 
over an interconnection network may 
be based on results of an a.c. calculat- 
ing board study as shown in the article 
“Phase-Angle Control Inter- 
connection Problem.” on page 71 in 
this issue. 


Solves 


In that instance computa- 
tions of the following nature were also 
made and they are presented as being 
typical of problems arising increas- 
ingly as interconnection points multi- 
ply. 

A single system composed of two 
generating stations, G. and G:. with 
local loads, P: and P:, and a transmis- 
sion loop to a third load, Ps. is shown 
in the figure. 

Suppose that G, is limited to 80.000 
kw. at 80 per cent power factor, the 
capacity of line Z., is 1.250 amp.. and 
that 14,000 and 14.140 volts is main- 
tained by G, and G», respectively. The 
problem is to find the voltage at 3 
and the phase-angle and voltage cor- 
rection necessary to accomplish the 
reactive kva. flow 
lished by the conditions set up. 


power and estab- 


* Conjugate of impedance is used to eom- 
pute losses. 

7 Subtraction of power and reactive kKva 
losses from input to Zeos to obtain output ecor- 
rects the phase angle so that this output may 
be subtracted directly from Ps; to obtain the 
output from Z,;., without correcting P; for the 
difference in phase angle of voltage between 
2 and 3 

t Impedance should inelude reactance of 
regulating transformers. This will be a vari- 
able quantity, depending upon the position. An 
average value may be used for preliminary 
caleulations 


112) (1234) 


P,= 1.00-j0.50*_ G, = 0.80-/0.60 * 


j0.20* 


! 
9 
2 
S 

y il 


P. 


Vp=1.0] +/0--7 
69=0.948-j0527 * 


* Reference vectors for loads are the vol- 
tages at points of feed for these loads. 
For instance P; if referred to V2 would 
be 0.37 — (0.34 instead of 0.40-j030, 
and would not bea true indication of the 
power flow at 3 


*.Ms =0.9/7-/0.090 





Typical case of interconnector flow 
calling for regulating transformers 


It is simpler to calculate all quantities on 
a per-unit base. A convenient base for 
most large systems is 100,000 kva. Nominal 
potential of the lines or generators is used 
as a base. This determines the impedance 
base. 

In this problem: 


100,000 kva. = 20 
14,000 volts 1.0 
4.120 amperes 1.0 
1.96 ohms = te 


The quantities shown on the diagram are 
given on the above base. Only the last step 
of the cut-and-try will be shown, 
which is sufficient to illustrate the method. 

It can be seen by inspection that con- 
siderable power will flow from 2 to 1. and 
since the voltage level is nearly the same at 
1 and 2. lagging reactive current will flow 
from 1 to 2, tending to overload G,. This 
dictates voltage control in Z,.. and since it 
is immaterial where the phase-angle control 
is located. both may be located in the same 
unit. It would be preferable to locate the 
unit at 2, since the voltage boost inserted 
will increase the capacity of the line. pro- 
vided the line insulation is sufficient for the 
higher potential. 


pre CeSS 


Assume /,,, == 0.273 — j0.131 0.276 
j0.132 per unit kva. 

Hence: 

InZe, = (0.273 — j0.131) (0.15 j0.40) 
= 0.093 + j0.090 

V, = 1.01 — (0.093 + 0.090) = 0.917 


(j0.090 = 0.92) — 5.60 
Losses in Z,, = (0.2732 + 0.1312) (0.15 — 
30.40) * = 0.014 — j0.037 
Hence output from Z,,¢ = (0.276 — j0.132) 
— (0.014 — j0.037) = 0.262 — j0.095 
and output from Z,, = (0.400 — j0.30) - 
(0.262 — j0.095) = 0.138 — j0.205 
and /,, at 3 = (0.138 — j0.205) 
0.150 — j0.223 
Hence 1,, Z,; = 0.082 + j0.023 
and V, = 0.999 — j0.067 

The magnitude of V, obtained is clos 
enough to 1.00 so that no further trials are 


().92 


necessary to establish the voltage drop 
around the loop. 

Losses in Z,, = 0.007 — j0.022 

Hence output of Z,, = 0.345 — j0.127 
Hence |, Z,. = (0.345 j0.127) (0.20 + 


j0.50) f = 0.132 + j0.147 

Hence potential at sending end of line 
(0.999 — j0.067) + (0.132 + j0.147) 
1.131 + j0.080 

Hence per cent voltage boost required 
12.1 

and phase-angle control required 
97.3 = 4.6° 

Losses in Z,, = 0.027 10.068 
Hence total losses = 0.048 - 
Load on G, = 0.948 — 0.527 


0.080 x 


jO.127 
e 
Dust Precipitator 


for Air Conditioners 


Electrostatic precipitation has until 
recently been largely confined to i 
stallations where large quantities ol 
dust were to be removed. Such units 
were too large, too expensive and re 
quired too high voltage (30 to 100 
kv. d.c.) to be successfully applied te 
the removal of smoke and dust frou 
air used for ventilation. Furthermore. 


the amount of ozone and oxides 0! 


nitrogen generated made the air wlll 
for breathing. A new type o! electro 


static precipitator has been eloped 
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YOUR QUESTIONS 
OUR ANSWERS 


Q. Where are these Trip-O-Link 
Trip-Savers being effectively used? 


A. Having switch ratings of 5 Kv 
and 7.5/12.5 Kv, 25 ampere, this 
switch is particularly suitable for 
rural line construction. 


Q. Besides being adaptable for use 
on pole, as well as on crossarm, can 
this switch be mounted on a trans- 
former? 


A. Yes, the Trip-Savers bearing 
catalog numbers 7403 and 7404 are 
designed especially for mounting on 
transformers, the first being the 
5 Kv, 25 ampere and the latter a 


7.5/12.5 Kv, 25 ampere switch. 


Q:—JSust what is the cause for the 
sudden popularity of this Trip-O- 
Link Trip-Saver? 


A./ It is a Raw cost switch, it meets 
NM. E. M. A. atandards for tlashover 
‘ahics and interrupting capacity, 


{held pexformantes show that hun- 
dredsate—eyp¢rdting without any 
failures and lintjgen are favoring it 





because it may be\so easily and con- 


ixeniently re-fused. | 










eut—LOW COST TRIP-SAVERS 


, ”” . . 
Here’s the “two-shot reclosing type switch that operators everywhere 
are installing on rural lines to save trips, lower costs, and assure greater 
continuity of service to rural customers. 





It’s a compact switch and, as its name implies, is a trip-saver in the true vaiteteheday reat tat tain TO teehee. 
4 s . ° . ° ° . mit : 
sense of the word, since it automatically closes-in a second fuse after the —_itaptare ceiagetn daaas nepdage:- 


first oe bl ' Trip-O-Link Fuse Switches; Trip-Saver Fuse 
irst One Nas DIOWN. Switches; One and Two Insulator Fuse and 


’ According to reports from the field, operating men now use Kearney alll tele 
5 Trip-O-Link Trip-Savers to protect large individual rural customers, occa ateged-sc0y cham pse 
antec ] ] } . . Bi : oe - , : outs; Pole Top Gang Operated Switches; 
til particularly where continuity of service is an important factor, such as in P 
until : . : —— orcelain Housed Disconnect Switches, 
i’ cases of hatcheries and dairy farms. NEMA. Hook Operated Disconnect Switches; 
od If you are interested in protection of this sort, where an extra fuse brings “ain soln dnseieamlie oe be ear: 
S ee dl js ° e e ° . re] rr To Vat e 
back service almost instantaneously, after a lightning surge or similar fault, ea ape gaa ec egg 
units | { ° ti t } * ‘I sas mS f i rr, h Anchors; Fuli-Vu Guy Guords; Guy Wire 
5 ve sure to investigate the economic possibilities of this switch. lies ond Swen Bonds; teonomy Calle 
" BD : 7 : Clamps; Dead-End Service Clamps, V-Groove 
lI a rile jor I urther Details. Service Clamps, Hitemeters; “J Hooks; Con- 
od to 


duit Straps; ABC Sleeves and Machines; 


fron J A M E S R . K E A R N E Y C O R Pp O R A T | 6 N Cable Ring Soddies; Fit-Rite Wire Holders; 


Sleeve Twisters; Ground Wire Clips; Ground 


nore. 4236 CLAYTON AVENUE Clemp-Tites; Grounding Cable, Hi-Line Tools 
“= ST. LOUIS, MO. 

bite 

ectro FACTORIES: ST. LOUIS, MO.—TORONTO, CANADA 


Joped The Mark of Quality Products 
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Path of | 
Electrons 


Wire at high 
nega tive 
po terntia/ 


, Cylinders ard 
‘ alternate plates 
(positive plates) 


/ntermediate 
plates charged 
to high negative 
potential 


Theoretical path 
of a charged 
dust particle 


: Negatively charged particle 


Electrostatic precipitator for ventilation service has separate chambers for ioniza- 


tion and precipitation 


\ir first passes through the ionizing zone at 


tained at a high d.c. potential: this, 


the left. 


together with 


In this section a fine wire is main- 
the small wire size, results in an elec- 


trostatic stress concentration which is sufficiently high to give ionization by collision and self 


maintained discharge so that electrons are liberated and drift 
the air tend 
some conducting surface. 
‘long to the region between the plates the dust particles are 

and dash line shows the 


gas ions. Any dust particles suspended in 


electrons until the particle touches 


The dot 


maximum distance. 


electrodes. 
ravel the 


which is small, uses lower 


recently 
voltages and lends itself to manufac- 
units 
suitable for most air-conditioning ap- 


ture in practically automatic 
plications and in industry where low 


concentrations of fine dust must be 
removed. 

In the older systems ionization of 
dust particles and the attraction of 
the particles out of the air was _ per- 
formed in one chamber. In the new 


system ionization and = separation is 
performed in separate chambers spe- 
cially designed to perform these func- 
lions, 

unit 
sisting of transformer, rectifier tubes 
and condensers supplies 12 to 14 kv. 
d.c. to the ionizing unit, which consists 
of parallel grounded cylinders with 
wires carried on insulated supports 
spaced between the cylinders. Separa- 
tion is accomplished by passing the 
air between parallel plates of a second 
chamber where a uniformly high elec- 
trostatic gradient is maintained and 
where a dust particle travels only a 
short distance perpendicular to the aii 
flow 


\ high-voltage power con- 


before its removal is accom- 


plished. A schematic diagram of the 
arrangement is shown in the accom- 
panying illustration. 

Some dust collects on the grounded 
Most 
of the dust, however, is deposited in 
the dust collection plate assemblies. 
\lternate plates of this assembly are 


cylinders of the ionizing unit. 
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theoretical path of the particle, 


toward the grounded rods as 
to collect electrons and hold the 

As the particles are carried 
attracted toward the grounded 
Which must 


grounded, being supported from the 
The intermediate 
plates are supported by insulated bars 
and are charged to a lower voltage 
than the ionizing units. 

An electrostatic precipitator of the 
type described removed approximately 
a quart of dirt from the air supplied 
to an experimental laboratory 


case. remaining 


room 


Reactor has oil-filled cable 


entry 


in 25 months, although the air had 
first passed through an air washer 
While this precipitator was developed 
by the Westinghouse Electric & Manu- 
facturing Company primarily for air- 
conditioning service, there appear t. 
be applications for it in industry where 
low concentrations of fine dust must 
be removed from large qantities of 
air, 

Units have also given aid in the 
treatment of hay fever and asthma. 


132-Kyv. Reactors 
on the British Grid 


The Northfleet transformer station 
of the British Grid contains two banks 
of 132-kv. reactors giving 5 per cent 
reactance on 50,000 kva. According 
to The Engineer the reactors are oil 
immersed, the conductors being com- 
posed of enameled and paper-wrapped 
standard cable, the space between con- 
ductors, together with the insulation, 
heing sufficient for adequate security 
against surge conditions. Axial and 
vertical spacers are made for Fullet 
board and the coil is formed on a bake- 
lized paper cylinder. The reactors 
were subjected to a test of 300 kv. be- 
tween coil and ground. 

The tanks circular 
elliptical radiating surfaces, welded to 

them. There is an 
oil expansion vessel 
with accommodation 
for a Buchholtz pro- 
tective and 
an explosion dia- 
phragm. Connection 
to the overhead line 
is made through an 
oil-filled — bushing. 
while the outgoing 
connection is made 


are and_ have 


dey ice 


toa single-core, oil- 
filled cable finished 
in a_ pothead at- 
tached to the tank. 
The loss in one re- 
actor is 20 kw. 
Each 
plete 


unit, com- 


with oil, 


weighs 38.170 lb. 
of which the as 
sembled coil weighs 
6,500 lb. The over- 
all diameter is 10 


ft. and the height 
over the bushing 15 
15 ft. 
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mCreCo poles support the march of electrifi- 
cation progress. Straight and sturdy, full 
pressure creosoted with time proved pre- 
servatives, they uphold the highest service 
standards. Economy effected through long life 
and low maintenance cost is an outstanding ad- 


vantage. AmCreCo, with more than thirty years 


leadership, offers constructive guidance for you. 


AMERICAN CREOSOTING COMPANY 


INCORPORATED 


COLONIAL N\A eA GEORGIA 
CREOSOTING La OMS CREOSOTING 
COMPANY yt MTS COMPANY 


INCORPORATED INCORPORATED 


ADDRESS INQUIRIES TO CHICAGO. ILL... OR LOUISVILLE, ky 
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ELECTRIFICATION 





New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


Use Electric Heating 
for Airplane Hangar 


Need for heating the nearly 8.,- 
000,000-cu.ft. hangar of the Douglas 
Aircraft Company at Santa Monica, 
Calif., by that would 
occupy no usable space, eliminate fire 
hazard and fumes, be completely out 


some means 


of reach of employees and _ provide 
comfort for those working on the 
hangar floor without creating drafts, 
led this company to install electrical 
heating cable below the surface of the 
concrete hangar floor. 

The heating “cable” consisted of a 
single resistance-wire heating element. 
93,000 ft. in total length, installed in 
filled with 
One-inch long porcelain 


j-in. galvanized conduit 
transil oil. 
insulator tubes spaced the wire in the 
conduit. Loops 300 ft. long made of 
conduit spaced 2 ft. apart were run 
across the hangar floor and arranged 
in twelve sections, each controlled by 
a thermostat. Supply voltage is 460. 


with 230 volts applied to each element. 


This heating load. together with 
other similar loads in the plant, is 
controlled by peak-limiting equipment 
so that the maximum demand of the 


plant is not increased by virtue of 


its use. 
\ temperature rise of 12 deg. F. was 
the design aim of the installation. 


During average winter conditions a 
floor temperature of 80 deg. F. is ob- 
tained. However. during the extreme 
cold periods of the past severe winter 
in California, and at times when the 
275 x 35-ft. hangar doors were opened 
floor 


for extended periods. the was 


noticeably cooler. 
found that 
was first turned on a 
of the floor 
occurred, especially in spots where the 
ground had been filled and wetted, but 
this sweating stopped 
earth dried out. 


It was when the heat 
certain amount 


of “sweating concrete 


as soon as the 


The following advantages are listed 
for this system of heating: 

l. Operates on off-peak power al low rate 
per kilowatt-hour. 

2. No fire hazard or 

3. Easy to install. 


fumes. 





Electric heaters embedded in concrete floor heat 300x300-ft. airplane hangar 
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Maintenance low. 
. Installation cost said to be lower than 
other heating systems. 

6. No usable space occupied. 
. Out of reach of employees. 
8. Creates feeling of comfort for thos 
working on floor. 

9. No drafts. 

10. Conerete and earth unde: 
siderable heat storing capacity. 

11. Materials and tools on floor are kept 
warm. 

12. No special attendance required. 

13. Even distribution of heat. 


it have con 


This installation is in the territory 
served by the Southern California 


Edison Company, Ltd. 


Use Electric Boiler 


for Dairy Sterilizing 
By CHARLES D. SUBLETTE 
Davis, Cal 

Experience with one of the earliest 
electric boilers to be applied to dairy 
sterilizing work is perhaps indicative 
of the operation to be expected from 
other installations of this type. whieh 
are increasing in popularity in urban 
areas. In February, 1931, a 10-kw. 
electric boiler of the Wesix type was 
installed on the dairy of the George 
Brothers near Sacramento. Cal., 10! 
sterilizing the utensils used in this 
50 cow dairy. The average monthly 
energy consumption for this boiler 1s 
350 kw.-hr.. or nearly 12 kw.-hr. pe! 
day. 

Utensils to be sterilized are washed 
and placed in a galvanized iron sler 
ilizing chamber, which in this instance 
is 28x36 in. x 5ft. and subjected - 
steam at a pressure of 15 Ib. per sq.l 
In preparing the boiler for each ster 
ilizing operation about 12 gal. 8 


of hot 


placed in it. of which 5 val. 


: ; » used 
water is later withdrawn to be use’ 
in washing. The remaining + gal. Is 
raised to 15 Ib. pressure About 


twenty minutes is required. 
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Resists Tampering — 
Stops Over-fuseing 


A Fustat cannot be replaced by a 
penny or slug — and it is practically im- 
possible to bridge it with tinfoil, strands 
of lamp cord or any other material. 


Stops use of over-size fuses — a 20 
or 30 ampere Fustat will not fit in a 
15 ampere receptacle or adapter. Simi- 
lar limitations apply to all other sizes. 


Once you have installed the correct 
size to protect, your protection cannot 
be taken from you. 


But that s not 


enough . . 





A non-tamperable fuse 

that would blow on starting 
‘use holders currents would be an imprac- 
and locks in . ° . . 
place. tical device — a terrible nui- 
Retails at 7!2¢ sance — so the Fustat.. . 


Adapter fits 
dison base 





How the FUSTAT 






NON-TAMPERABLE 
FUSE 


Wipes out any excuse for 


Tampering because it won't 
Blow Needlessly ... . 


A Fustat won’t blow when washing machines, 
refrigerators or other motors start. A 15 ampere 
Fustat will permit you to load an ordinary circuit 
to capacity — and yet not blow on motor starting. 

It gives you SAFE PROTECTION without 
USELESS SHUTDOWNS. 


Protects flexible cords against burnout — 
in spite of its long time-lag 


The Fustat contains a fuse. The ability of a fuse to protect 
against dangerouscord shorts or grounded sockets is well known. 


The Fustat - HOLDS like a LARGE FUSE when safety permits, 
yet, OPENS like a SMALL FUSE when safety demands 


Today's circuits demand the Fustat — 


for what other device can 


1. Make safe protection remain safe. 
2. Stop loss of money on needless “blown fuse” service calls. 
3. Permit adding more appliances to present circuits. 


Retails 
















at 
Is Dc 
. sem 
val. Is 


Ah vut 
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‘ . ’ minutes is required to fire three coats the photo-relay housings and lie 

Electric Furnace me mom, gs and light 

of enamel on cast-iron stove plates at sources being placed on the sides of 
-™~ o nat i m . 
Cuts Enameling Cost 835 deg. C. It is customary to cool the conveyors to catch the outgoing 

the plates to 400 deg. between firings. cases in transit. Fuses. control s\ itches 
With an hourly output of 1.650 lb. and the counter equipment are all 
consumption is about 590 kw.-hr. per mounted compactly against the wall, 
ton of ware. A comparison of the and the equipment checks the cases jy 
cost of operation of this furnace with order to give the management a “line” 


By A. J. G. SMITH 


Solihull, Warwickshire, England 


Savings in enameling cost per ton 
of finished ware of 44 reichsmarks 
per ton are being realized in Germany the producer gas-fired unit it replaced upon losses through breakage and the 
by the use of electri¢ enameling fur- — ;. given in the accompanying table. imbibing of the product by employees 
naces to replace gas-fired furnaces. In sii lina 

In Fig. 2 the high sides of the ship. 


ping conveyor made it necessary to cul 


the enameling works involved a three- ° 





) 7 ge . . T 
i rove Ac ( uracy of holes to pass the light beam. the cell 


Photocell Counters and source being mounted opposite one 


Electric vs. Gas-Fired Enameling 


™ 
Furnaces another as shown. This was done to 
Dial To check outgoing shipments of beer count not only the wooden box cases 
hi ct > Gi: . . . . - 7 
ati italia oh tee re pane at the Dawson Brewery, New Bedford, but also cardboard cases and stubby 
hours of finished ware.... .lb. 3,168 1,501 ae ree inctallati ave 2e 2G 
iia. *  .... . or Mass., three installations have been bottle s. 
Average weight of charge... .\b. 42.24 396 made of photo-electric counters with an The counter was located at this par- 
ee charge.......min. 4-6 93 a8 : 5 : 
Door opened per day... . .. .hours ( 030m additional unit on a return conveyor ticular point because the cases are 
Loading, unloading, stoking, } 4.06; : 7 
icakenenanntix eaten -hours | 440 where empty cases are brought back closely in contact and separate suf. 
Number of charges per day. . 225 112 : : ‘ Z i i y 
Wages of stoker per muffle per into the plant. While such counters are — ciently to pass light only at the bend in 
BEE caincuusawsscine sees R.V. eccecece 1.50 . . : | . | : li at | gd e ] l Tl | . a 
Rejects per day............. ib. ee: 26 widely used in industry. the application — the conveyor belt. 1e shipper stands 
Fuel consumption per day. . .kw.=hr. 850 owt. 13 . : 1 sy]: f ‘ 
rinertes y tors alameda Ty 7000 9000 at this plant illustrates the flexibility of | near the counter and operates the con- 
tWages per day... ans 15 31.50 


such service in a marked degree. Thus. veyor motor switch. finding it simple 


Sais ssial linia iets Fig. 1 shows the conveyor output of — to check the quantity supplied to each 





Energy as compared with coal two bottling rooms, running substan- truck as it is loaded. with a saving in 
Pcs ae “| 2a tially parallel toward the delivery room. time resulting from the accuracy of the 
Wages - , 1500 9,450 The equipment is mounted on the par- counter. 
Sinking fund and depreciation at 15 ; - are 5 ae 

per cent : 1,0.0 1,350 tition wall and wired in rigid conduit, The counter on the return conveyor 
Total...... ...-RM. 16050 16,340 which handles empty cases. Fig. 3. su- 
Production per annum....... tons 430 200 : 


Cost per ton of finished ware. .R. M. 37.30 81.70 persedes a mechanical unit. The Daw- 
son organization states that the pho! 


electric equipment is eminently more 


| Klectric furnace, three operators. 

Gas furnace, three operators, three helpers and one stoker 
for several furnaces. 

Price of brown coal R.M. 11.50 per ton delivered. 


Cask choemer: EPL See bavke. satisfactory than the mechanical coun 


ters formerly used, which were con- 





stantly getting out of order or failing 
to count accurately. The absence of 
any mechanical finger or lever sub- 


chamber furnace is used in the dry 
process of cast-iron enameling. Each 
chamber is 2 ft. 7 in. x 2 ft. 7 in. 
\ | ft. to spring of arch. Outer 
ovens are rated at 15 kw., the middle 


oven is rated at 20 kw. About twenty 


ject to maladjustment is valuable with 
the electrical equipment and with the 
latter counting can be carried on as 
rapidly as any reasonable production 





speed requires. 


The counting equipment was fur 
Fig. 2—Electric cells keep “tab” on 5 jury 


outgoing cases handled by shipping : , 
conveyor at “break” in direction of — P@!')- Cambridge. lass. 


delivery line 














nished by the General Control Com- 


Fig. 1—Assembly 
of photoelectric 
counter equipment 
on wall saves 
space at dual 
conveyor outlet 

x of bottling rooms 

4 





Fig. 3—Return cases are checked up 
for final auditing of production outgo 
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SERVICE ENTRANCE 
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RNISHED CAMBRIC e RUBBER POWER CABLES e BUILDING WIRE 46 
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Reel of large size Whatever the load—power for a mammoth dam or a simple house P 

wiring job—the comprehensive CRESCENT line can furnish you with — 

PARKWAY CABLE Wires and Cables exactly suited to your needs. i 
And Crescent can give you that close, personal type of service 
in exceptionally long lengths = yep you can expect from only a medium sized, closely knit 

used to feed power on a organization, producing the entire line in one plant, under one > 

New Mississippi River Dam = management. x 

ah 

© 

CRESCEN?7Yy Z 

INSULATED WIRE @™) \\ & CABLE. CO. INC ¢ 

oe ” 

TRENTON, \. J NEW JERSEY zm 

SSA ~ 


ENDURITE SUPER-AGING INSULATION 2 WEATHER-PROO!] 
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JEFFERSON ELECTRIC 


120 


[ ITISA 
TRANSEQS& 


® To provide industry with the many types of 
transformers required—Jefferson Electric has 
conducted continually research and experi- 
mental work ... Such work has been done for 
and with manufacturers of all types of equip- 
ment where high voltages are needed—as 
for radio sending stations, radio receiver sets, 
public address systems, luminous tube (Neon) 
lighting, oil burners, mercury lamps, sun ray 
and street lights, relays, controllers, etc. 


The satisfactory performance of products 
equipped with Jefferson Transformers is 
the result of the latest design advantages 
and adept craftsmanship by transformer 
specialists. 


To benefit likewise, tell us just what your re- 
quirements are. Our engineers will be glad to 
cooperate with you. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chicago) 
Illinois. Canadian Factory: 535 College Street, 
Toronto, Ont. 


JEFFERSON 
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‘Separation of Ores 


| 7 
by Magnetic Means 
Separation, concentration and puri- 
fication of ores by magnetic means js 
coming more and more into use. Fo, 
proper application it is necessary to 
know the relative magnetic attraction 
force of various materials. The fol- 
'lowing table from the Electrician fur- 
nishes the information for 28 common 
minerals: 


Relative Magnetic Attractive Force of 
Various Materials (Iron 100) 


GIO re e000 0.21 Lithium . 0.5 
| Argentite ..... 0.27 Magnesium 0.84 
1 2 3.2 Magnetite 40,2 
Bornite ..... 0.22 Manganese 8.93 
Cerium ....... 15.35 Moly bdenit« 0.32 
Chromium .... 3.14 Palladium 5,20) 
Corundum .... 0.83 Pyrrhoite 6.69 
| Dolomite ..... 0.22 Quartz ... 0.37 
Piuorate ...... 0.11 Rutile ... 0.37 
| Franklinite.... 35.38 Siderite .. 1.82 
oS a 0.40 Strontium 3.08 
| Hematite ..... 1.32 Titanium 1,24 
Ilmenite ...... 24.70 Tungsten 0.25 
Limonite ..... 0.84 Zircon .. 1.0 


Machines are available for separat- 
ing a mineral magnetically into sev- 
'eral components in one operation. 


Controlled Heat 
Improves Ceramics 


Close control of temperature through 
the use of electric heating equipment is 
an essential in operations of — the 
Ceramic Decorating Company, Hunt- 
ington Park, Calif. Products of the 
plant range from cosmetic jars in bril 
liant and pastel tints to labels on bot- 
tles. The containers are painted and 
lettered with colors of special composi- 
tion and then placed in the kiln. There 
they move slowly through a preheating 
zone into the heating chamber. where 
the colors are fused directly into the 
glass. Then they are cooled slowly 
and come out with a glossy finish that 
is actually a part of the glass. 

Close control of temperature is re- 
quired in this operation. The glass 
must become soft and hot enough to 
fuse with the color. but it must not be 
too hot, or the container will melt out 
of shape. This means an allowable 
variation of only a few degrees at 
-around 1,000 deg. F. This difficult 
| task is performed easily by electric 
heat which provides an even distribu- 
tion of heat throughout the heating 
|zone. Electricity’s cleanliness is an- 
‘other advantage. since dust or other 
impurities would ruin the desirable 


finish. 
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GOPPER TUBING WITHSTANDS AIR-CONDITIONING INDUSTRY INCREASING 
AS A MAJOR GOPPER CONSUMER 


Copper and Copper Alloys Provide “Natural” Corrosion- Resistant 
Material: Demand Up Sharply; Further Expansion Foreseen 


SEVERE CONDITIONS IN 
THERMOSTAT CONTROLS 


Pure, heavy copper tubing is used for 
the hydraulic element in the oven thermo- 
stat controis manufactured by the Ameri- 
can Thermometer Company. 

Located within the oven, the hydraulic 
element, consisting of oven bulb and capil- 
lary tube, controls oven temperatures by 
expansion or contraction of a liquid, which 
operates a gas valve or electric switch. 
The hydraulic element is subjected to ex- 
tremely severe conditions. Oven tempera- 
tures fluctuate over a range from room 
temperatures to 600° F., and_ pressure 
within the element approaches 100 pounds 
per square inch at the higher temperatures. 
Corrosive oven gases further increase the 
severity of service. Under these conditions, 
the hydraulic element must remain tightly 
sealed throughout the life of the range, 
which may be 15 or 20 years. 

Experience indicates that copper is very 
well adapted for this exacting service, ef- 
fectively resisting both the corrosive effects 
of oven gases and the pressure o! the liquid 
within the element. 





Oven thermostat control for electric ranges uses 
heavy pper tubing for the hydraulic element 





Close the hydraulic element, showing oven bulb 
and ca y tube, both constructed of pure copper 
_—_—_ 
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As air-conditioning sales so far during 
1937 indicate a probable total for the year 
of $85,000,000, an increase of 60 per cent 
over the 1936 figures, this comparatively 
new industry claims the attention of sup- 
pliers of raw materials and manufacturers 
of finished products as an increasingly im- 
portant market for their goods. 


Permanence a Requisite 


The investment in any permanent air- 
conditioning system is sufficiently high to 
require the use of materials which are least 
likely to deteriorate in use and require ex- 
pensive servicing or repairs. Here, copper, 
brass and other corrosion-resistant copper 
alloys provide the answer to material re- 
quirements and find direct use in both the 


Hing 
Hitt 


~ = 


The adaptability of copper tubing is illustrated in the air-conditioning system at the Canton, Ohio, plant of 


manutacture and installation of tanks, re- 
frigerating lines and miscellaneous equip- 
ment used in the air-conditioning system. 

For example, copper water tubing and 
solder type fittings are ideal for coils and 
connections carrying either water or re- 
frigerants throughout the system. The 
ready availability of copper tubing in 
standardized sizes, the convenience in han- 
dling and ease with which it may be in- 
stalled in existing buildings, plus its re- 
markable resistance to the corrosive action 
of virtually all chemical refrigerants, com- 
bine to make it a product of almost uni- 
versal acceptance in the commercial air- 
conditioning field. 

Foremost among the special corrosion- 
resistant copper alloys for fabrication of 





s Seed . La 


Timken Roller Bearing Company. Here Bridgeport’s Copper Tubing in sizes up to 4”’ in diameter and Bridge 
port Arco (solder-type) Fittings were used for well water supply and return; chilled water supply and return; 
condenser piping, the well water and chilled water extended fin coils; condensate return lines from steam coils. 





A special four-page issue of the COPPER 
ALLOY BULLETIN containing two addi- 
tional pages of news and technical data in 
the form of tables, charts, etc., is issued 
-ach month to supplement the copies ap- 
pearing regularly in this publication. 

This four-page edition, conveniently ar- 
ranged for filing and reference, will be sent 
to readers requesting to be placed on the 
mailing list. A note on your letterhead is 
all that is necessary. Readers already on 
the mailing list to receive extra copies will 
automatically receive the special four-page 
edition. 





tanks, pumps, coils, valves, instruments 
and miscellaneous parts are the Duronze’* 
alloys. Exceptionally strong and _ highly 
resistant to corrosion and season cracking, 
these Bridgeport silicon bronzes have long 
been used for tank fabrication, special tub- 
ing, and in the manufacture of parts for 
special requirements. They are available 
from stock in the form of sheet, rod, wire 
and tube, and may be easily manufactured 
in special shapes to individual specifica- 
tions. Their ready weldability and the ease 
with which they may be fabricated give 
the manufacturer of air-conditioning a con- 
venient material for construction of strong. 
permanent corrosion-resistant equipment. 


(Continued on following page, Column 2) 


*Trade-Mark, Registered U.S. Pat. Off. 


PREPARED EACH MONTH BY THE BRIDGEPORT BRASS COMPANY 
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NEW DEVELOPMENTS 


All items in this column are from sources 
helieved to be reliable. Further informa- 
tion on any of them may be obtained by 
writing the Bridgeport Brass Company. 


A welding current recorder makes it 
possible to judge the quality of a weld from 
start to finish by providing a record of the 
rates of arcing time to total time. Record 
also shows periods when arc is extinguished 
and when are gap is lengthened or shortened. 
Recorder can be furnished for 110, 220, or 
440 volts ac. or 220 volts de 


A new synthetic liquid suitable for coat 
ing plating racks is reported which can be 
used in copper, nickel, zinc, cadmium, or 
silver plating at temperatures up to 220° F. 
It can be applied by brushing, spraying, or 
dipping 


A new-type tube bending tool is suit- 
able for use on copper or brass tubing in sizes 
from ¥% to % inch and wall thicknesses from 
.020 to .065 inch. Marked positions indicate 
45, 90, 135, and 180 degree bends. 


A cutting-off machine, for tubing, pipe 
and solid stock, has automatic stock stop to 
insure all pieces being cut to accurate dimen 
sions. Stock feed is of the roller type. V-belt 
drive is used. 


bronze bushings are used in a new V-belt 
fastener for fabric-core, cross-weave belts. 
Bushings support an alloy steel rocker pin. 
Metal does not touch pulleys. 


Copper tubing is used on refrigerating 
fin coils which can be made to order to fit 
individual specifications. Available in several 
fin sizes, rising %-inch refrigerant tubing. 


New vises have removable jaws recessed 
for four sizes of pipe or tube from % to 1 
inch. Recesses are lined with a soft alloy that 
provides a firm grip without scratching or 
marring the work. Upper jaw is attached to 
a steel screw operating in a brass bushing. 


A new blast heater uses copper and 
copper alloys in all steam-carrying passages, 
including headers, tubes, and inlet and out- 
It is reported to be suitable for 
processing applications as well as for heating 
and air-conditioning. Headers and tubes are 
cylindrical and seamless, and are brazed into 
a single unit, eliminating gaskets and screw 
joints. Available in a large variety of sizes. 


let bosses 


A new spinning lathe is designed for uss 
as an experimental model in the turning out 
{ sheet metal parts. Samples can be readily 
turned out for comparison purposes until a 
final design has been arrived at. It is not in- 
tended for production work. 


A precision testing machine measures 
the wear resistance, toughness, and adhesive 
qualities of enamels, lacquers, electroplating, 
and other finishes applied to a metal base. 
Readily portable, the machine should find 
many laboratory uses. 





—_—__E_ 


| 


AIR-CONDITIONING GROWTH 


(Continued from preceding page, column 3) 


Preliminary estimates indicate the air- 
conditioning industry alone will use ap- 
proximately 25,000,000 pounds of copper 
during the current year, compared with 
14,000,000 in 1936. In addition, increased 
demand is anticipated indirectly as a result 
of this activity. Electrical equipment re- 
quired to furnish motive power will con- 
sume additional quantities of copper in 
motor windings, control contacts, and wir- 
ing connections. 

Reflecting the increased use of electrical 
equipment, increased power demands are 
anticipated. Steady growth in the use of 
air-conditioning for domestic purposes will 
probably at first be noticed by power com- 
panies in the form of increased off-peak 
loads, permitting more efficient use of exist- 
ing generating capacity. As mass produc- 
tion methods reduce the initial cost of air- 
conditioning systems, further increases in 
the number of units in service may lead 
eventually to the need of additional power 
capacity. 


COLORING COPPER ALLOYS 


A new method of coloring the surfaces of 
copper or copper alloys, recently reported 
in a foreign technical journal, utilizes water 
solutions of potassium permanganate, po- 
tassium chlorate, and potassium hydroxide 
as the coloring agents. 

The finished color of the surface is con- 
trolled by varying the proportions of the 
solutions used and the time and tempera- 
ture conditions. The temperatures used in 
treating the metals vary from 150° to 197 
F., and the time of treatment ranges from 
5 to 60 minutes. The coloring obtained 
can be varied from straw-yellow through 
golden-yellow, dark red, red-brown, and 
dark brown to deep black. 


A spot welder is reported to be capable 
of making up to 100 spots per minute. Dura- 
tion of the welding period is regulated by an 
automatic timer, adjustable to regulate cur 
rent from 2 to 60 cycles in 110 divisions. 
Machine is equipped with &-point hand wheel 
for heat regulation. Transformer is air-cooled, 
electrodes and holders are water-cooled. 


A wire numbering machine has been de- 
veloped for use by wire mills and screw manu- 
facturers. Driven by a 14-horsepower motor, 
the machine stamps consecutive numbers on 
the wire. Depending on the number of wheels 
used, figures up to 999 or 9,999 can be stamped. 
Machine is said to be especially suitable for 
stamping wires for test purposes. 


BRASS TERMINOLOGY 





This is the fifth of a series on 

nomenclature peculiar to the indus 
Specializing in the making of bra 
bronze and copper alloys. Another ¢ 
ticle will appear in next month's iss 


Lake Copper is the term used to desig- 
nate copper which originates in the 
northern peninsula of Michigan. Lake 
Copper is available to brass and copper 
mills in the form of wire bars for rolling 
down into rod and wire: in the form of 
cakes for rolling down into sheets; in the 
form of ingots for melting to make copper 
billets for the production of tubing, and 
for melting with zinc to make brass: and 
to a lesser extent in the form of billets for 
piercing to make copper tubing. 

The nature of the ores found in the 
northern peninsula of Michigan is suct 
that a reasonably pure copper can be ob 
tained from them without an electrolytic 
process of refining. Moreover, the silver 
and gold contents of the Lake ores are not 
sufficiently high to warrant the electrolytic 
process to save the gold and silver. 

Because Lake Copper is not usually elec- 
trolytically refined, it normally contains a 
small amount of silver (about 0.035%), and 
frequently a small amount of arsenic. Lake 
Copper is often specified for special pur- 
poses because of its silver content. 


Silver-bearing Copper is copper con- 
taining more tnan a minute trace of silver: 
that is, from about 0.02% to about 0.13%. 
Sometimes the silver occurs naturally in 
the copper, as in Lake Copper; sometimes 
it is intentionally added. The amount of 
silver present is usually reported in Troy 
ounces of silver per 2000 Ibs. avoirdupois 
ton of copper. 

The presence of this silver is beneficial 
for some specific purposes. such as the 
manufacture of copper sheets for 2! .-gal 
fire extinguishers, for the manufacture ol 
strip for certain automobile radiators, and 
for some tinned wire. 


Arsenical Copper is copper eithet! 
which naturally contains some arsenic ot 
to which arsenic has been intentionally 
added. The presence of arsenic increases 
the life of copper tubes and plates in con 
tact with fire. Arsenical tubing has been 
used under certain conditions with success 
instead of brass in heat exchangers, and 
for condensers using polluted fresh water 


The term ‘*Casting Copper’’ is applied 
to a grade of copper that has not been elec 
trolytically refined. Casting Copper is 1n- 
sufficiently pure to be used for electrica: 
purposes or for remelting in a brass mill 
to make brass or to make copper billets [ot 
tubing. It is regularly used in foundries In 
the manufacture of brass castings 


PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Krecutive Offices 


SHEETS, ROLLS, STRIPS Brass, 


PHONO-ELECTRIC* 


ALLOYS— 


BRIDGEPORT, CONN.— Branch Offices and Warehouses in Principal Cities 
COPPER WATER TUBE AND FIT- 


BRASS, BRONZE, DURONZE 


hronec, copper, Duronze,* forstamp- High-strength bronze trolley, mes- TINGS —For plumbing. heating, un- WIRE For cap and machi rews 
ing, deep drawing, forming and spin- senger wire and cable. derground piping wood screws, rivets, bolts, 1 

hing WELDING ROD_ For repairing cast , DURONZE ALLOYS—Hizh-streneth FABRICATING SERVICE DEPT.- 
CONDENSER, HEAT EX. iron and steel, fabricating a silicon bronzes forcorrosion- Engineering staff. special « ment 
CHANGER, SUGAR TUBES For ‘ilicon bronze tanks « ‘ oe * resistantconnectors, marine for making parts or comple —_ 
steam surface condensers, heat ex- LEDRITE* ROD — For mak- Bridgeport hardware; liot rolled sheets BRASS AND COPPER ! PE-— 
changers; oil refineries, and process ing automatic screw ma- co. for tanks. boilers. heaters, “Plumrite’* for plumbir nder- 


industries. 


*'Trade-name 


chine products 


flues, ducts, 


Kstablished 186: 


lashings. 


ground and industrial servic 
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New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


Installation Costs 
of Attic Ventilation 


By R. M. WINSBOROUGH 


Southwestern Gas & Electric Company, 
Shreveport, La. 


Average installation costs on 23 
jobs of attic ventilation obtained from 
a dealer who sells home conditioners 
in Shreveport are: 


SPREE. ost wales 8 ecaes $9.00 
Lumber and other material... 8.00 


Grille (wire screen) ...... 4.00 
TERE ie fete aaa 10.00 
POM Sch cw itecutar ewes 6.00 
BEOUE Soodseel ca Stinewen ee 20.00 

fcc eer ee eee $57.00 


This does not include the cost of 
building louvers in the attic, nor does 
it include the cost of a second grille 
if the discharge is taken out over the 
back porch, frequently the case when 
porch and house are under the same 
roof. Considering the case where 
louvers and second grilles are neces- 
sary, this dealer finds that his average 
installation cost on a 42-in. fan is ap- 
proximately $100. Thirty-six-inch fans 
can be installed for approximately 
$65. 

The highest individual wiring cost 
on any of his jobs was $35, in a case 
which involved bringing a separate 
circuit from the garage into the house 
for the fan, which costs on the average 
about $16. Where the fan is wired in 
on an already-existing circuit the cost 
may be as low as $8.50. Generally it 
is advisable to wire in a separate cir- 
cuit so that the fan does not blink the 
lights too noticeably. 

Many of the installations have been 
sold with time clocks. A Mark-Time 
‘witch is generally used, although some 
other s\itches have been employed. 
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Installations which do not have time 
clocks are usually connected with a 
wall switch in the hall at some con- 
venient point. Some few installations 
are controlled by a “Levolier” switch 
or a pull-cord dropped down through 
the grille in the hallway. 


Prefers Commercial 
Air Conditioning 
By I. LUNDGAARD 
Rochester Gas & Electric Company 
In Rochester we are seeking out 
commercial air conditioning because 
it seems to offer better load-building 


possibilities than other classes of air- 
conditioning business. 


For the first half of this year we 
had listed 200 kw. of air-conditioning 
load involving 26 jobs. Last year in 
twelve months we had 577 kw., involv- 
ing 46 jobs, connected to our lines in 
the twelve-month period. This decline 
in the size of the average installation is 
not due to any change in policy, but 
is due to the fact that our market now 
touches more.smaller jobs. 

In our commercial promotion of air 
conditioning we are cognizant of the 
fact that we can balance our summer 
commercial air-conditioning load with 
other loads over the twelve months. 
On this basis we are looking for more 
commercial ai® conditioning. which we 
estimate grosses about $18-20 per year. 

In our company we face a real prob- 








LINE TOOLS MADE BY ELECTRIC HEAT 





Quite fitting and proper it is that electricity should be the means of putting strength and 


dependable quality into the tools the lineman uses. 


Heat treating is an important step 


in the manufacture of these tools. The electrically heated lead pots with precision auto- 
matic temperature control in the plant of Mathias Klein & Sons, Chicago, insure that the 


lineman will have dependable tools. 
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RANGE PROMOTION 


THE MODERN ai ; 


HOUSEWIFE 
TEES OFF! 


- 


and twenty miles 
away 4 roast is 
browning in the 
oven 


of Eve drives one far and straight to the flag 


done by the mistress of the house 


Now life is fashioned to a gayer pattern. Electric equipment, much of it 
automatic, does things far better, does the work without humen effort in 
less time than it takes to say, “Oh, how tired | am.” That's living, when 
you can make four no trump on the country club porch while the auto- 
matic electric range makes dinner (and what @ dinner) in your kitchen 


twenty miles away 


as 
iL 


Pon 


garden variety common sense 


for all it is worth? 


ELEcCTaicawrTy 1s 





lem with respect to residential air con- 
ditioning. For our residential electric 
business we find a total capital invest- 
ment of $340 per kilowatt. How much 
investment per additional kilowatt is 
going to be necessary for the resi- 
dential air-conditioning load? Fur- 
ther, all of this business would come on 
our 1}-cent step and grosses only $12- 
15 per year. Finally, our standard 
block layout of transformers and sec- 
would have to be altered 
materially to take care of the redistri- 
bution of loads. For these reasons we 
expect our commercial air-condition- 
ing business will, as it has in the past, 
grow much faster than our residential 
air-conditioning load. 


ondaries 


Cotton Gin Lighting 
as a Load Builder 


By ALEX LARGENT 


West Texas Utilities Company, Abilene 


In the territory served by the West 
Texas Utilities Company are some 322 
cotton gins, 136 of which are partially 
electrified. In determining the require- 
ments for lighting in these gins, we 
were at once confronted with the prob- 
lem of high lamp renewal costs. due 
to vibration. 
ings are worn, shafts out of line and 


In many gins the bear- 
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In the starched nineties, womankind's place was in the home because 
there was so much drudgery to be performed by hand thet unless one 
had loads of money to squander on lackadaisical servants it had to be 


Complete electrification isn't « daydream or an extravagance, it's just 


A.re you using the great emancipator 

J 

}h 7ieHartford Electric Light Co- 
. * 


INEXPEN SINE 


No wonder nearly 10,000 
electric ranges are in serv- 
ice in Hartford, Conn., and 
its immediate vicinity and 
that the average domestic 
customer, including those 
not yet cooking by wire, 
uses 1,107 kw.-hr. per year! 
Promotional advertising like 
this is a big help to deal- 
ers, who carry the sales load 
in the electric appliance 
field with full utility co- 
operation. 





When rephyrs blow and sunlit fairways beckon, the modern daughter 


the entire building and 
machinery vibrates. 

First efforts were di- 
rected toward overcom- 
ing this vibration, which 
I did by the simple ex- 
pedient of suspending 
all reflectors on springs. 
This solved the prob- 
lem, as is proved by 
the fact that not a single 
lamp replacement has been made to 
date where this type of installation 
has been made. 

Before relighting, illumination levels 
of 1 to 3 ft.-candles are common. 
Often it is so low as to not register 
on the Weston number 609 “I]lumin- 
ometer.” Customers are found to be 
very responsive to suggestion after 





the science of seeing is explained and 
they are anxious to make the change, 
although it usually involves an initial 
investment of $350 to $600 and an 
increase in their lighting bill from gg 
to $10 per month, to as much as $60 
to $75 per month. 

We design these installations for 10 
ft.-candles general illumination. sup- 
plemented, where needed, with 55 to 
65 ft.-candles. The gin yards are al. 
ways floodlighted. 

These new lighting installations re. 
duce accidents, reduce fire hazards, jp. 
crease employee morale and _ increase 
production, and they are excellent ad- 
vertising for the gin operator. We 
were informed that production is ip. 
creased from two to five bales per 
day, depending upon the size of the 
gin. 

Since the ginner nets from $2.50 
to $4 per bale ginned, it is easy to 
see why he is willing to increase 
the operating cost total. It leaves a 
net profit of $40 to $200 per month. 

Due to the short ginning season, 
even in good crop years, and the wide 
variation in total cotton ginned from 
year to year, some feel that this field 
is not worth developing. I do not 
agree. In our case the possible in- 
creased revenue is $46,000 annually. 
For practical reasons this may never 
be reached, but we can develop a new 
income of approximately $21,000 an- 
nually from this source. 





FOR MODERN COUNTER LIGHTING 





Modern lighting is built in to the walls and ceilings of the Hall of Records, Fresno’s (Cali- 
fornia) newest public building. For example, supplementary direct lighting from 300-watt 


Holophane ceiling units with control lenses brings intensities on the counter of 
above the practical level provided by the 750-watt, totally indirect luminaires 
units are spaced one per bay over the counter—about 10 ft. apart—and luminaires 
Lighting arrangement is not symmetrical, but is designed for the room 


ft. apart. 


this office 
Ceiling 
< paced 12 
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conten ate on oi wire H AV E N ’S G Ri P 


sizes within capacity. No. 369 


Deep, generous opening to 
accommodate heavy hooks, 
measures 1-1/8” x 1-5/8” 
at widest points. 





This slot broached in 
solid steel forging. 
Can’t pull out. 


SAFE LOAD 5000 Ibs.: CAPACITY, 1/8 to 1/2 inch 


A new Haven’s Grip with many noteworthy improvements that every lineman will 





appreciate. Forged from alloy steel and heat-treated, this improved Grip will easily 
withstand loads up to 5000 lbs. Note the deep and generously-sized eye, shaped to 
accommodate the heavy hooks now in popular use. The Jaw curve also has been 
redesigned so that maximum grip is obtained on all wire sizes within the capacity 
range. A compact, well-made tool durably finished in Cadmium plate. Wt. 2 lbs., 7 oz. 


Fully guaranteed. Try this new Grip and note its greatly improved performance. 


CRESCENT TOOL CO., JAMESTOWN, N. Y. 





| COS TIS 
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C. P. Randolph Vice-President 
of Edison G.E. Appliance 


C. P. Randolph, widely known for 
his contributions to the electric range 
and water heating industry, has been 
elected vice-president of the Edison 
General Electric Appliance Company, 





Chicago. He was formerly chief en- 
gineer. 

Mr. Randolph entered the service of 
the General Electric Company as as- 
sistant to William Stanley, inventor 
of the transformer, and worked with 
Mr. Stanley developing the first Gen- 
eral Electric electric range. 

Later he was made managing en- 
gineer of the heating device depart- 
ment in the Pittsfield Works of 
General Electric, and in 1918, when 
this unit of the company was con- 
solidated with the Hughes Electric 
Heating Company and the Hotpoint 
Company to form the Edison General 
Electric Appliance Company, Mr. 
Randolph went to Chicago as chief 
engineer. 

e 


> Richarp C. WENZEL has resigned 
as rate analyst for the Wisconsin Pub- 
lic Service Commission to become as- 
sistant to the general manager of the 
Northern Indiana Public Service Com- 
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ews 


has been con- 
nected with the Wisconsin commission 
for five years. 


Mr. 


pany. Wenzel 


> GERARD Swope, president of the 
General Electric Company, was the 
cuest of honor at a dinner given re- 
cently at the Savoy Hotel, London, 
by Sir Felix J. C. Pole, chairman of 
the Associated Electrical Industries. 
Most of the best-known leaders of the 
British electrical industry were pres- 
ent. 
© 


Georgia Power Announces 
New Operating Assignments 


Thomas A. Gibson, manager of the 
Athens division of the Georgia Power 
Company, has been appointed manager 
of the Augusta division and L. M. 
Shadgett, superintendent of wholesale 
operations, will assume Mr. Gibson’s 
former duties in Athens—both changes 
resulting from the resignation of W. 
W. Barr, Augusta division manager. 

Mr. Barr had been connected with 
the company since 1922. Mr. Gibson’s 
promotion follows many years of 
service in the operation of public 
utilities in Athens. He was super- 
intendent of the Athens Railway & 
Electric Company when that property 
was consolidated with Georgia Power 
in 1926 and he became superintendent 
of the Athens division. Subsequently 
he became assistant division manager 
and then division manager. Mr. Shad- 
gett is an electrical engineer of many 
years’ experience and has been promi- 
nently identified with national engi- 
neering societies. He was a member 
of various committees of the old Na- 
tional Electric Light Association. At 
the present time he is a director of the 
Atlanta chapter of the American In- 
stitute of Electrical Engineers. 

John F. Pennington, supervisor of 
substation and equipment maintenance, 
succeeds Mr. Shadgett as superintend- 
ent of wholesale operations. 


ABOUT PEOPLE 





J. H. Jacobucci New President 
of Rocky Mountain League 


J. H. Jacobucci, who has been elec. 
ted president of the Rocky Mountain 
Electrical League, is division manager 
of the Utah Power & Light Company 
at Green River, Wyo. Born in Italy, 
Mr. Jacobucci emigrated with his 
family to the United States when he 
was 11 years old. He was graduated 
from the University of Colorado at 
Boulder in 1908 and _ immediately 
went to Rawlings, Wyo., where he 
joined the United States Light & Trac- 
tion Company’s engineering staff. 

In 1910 he joined the Rawlins Light 
& Fuel Company as manager, and re- 
mained in that capacity until 1917, 
when he and associates purchased the 
Green River Electric, Power & Light 
Company at Green River, Wyo., which 
he served as president-manager for 
seven years. In 1925 the Green River 





properties were sold to the Utah 
Power & Light Company, becoming 
a unit of the parent corporation. Mr. 
Jacobucci was made division managet. 
the position he continues to hold. 
Since the inception of the ol Rocky 
Mountain Electrical Association s pro- 
gram several years ago, link'»g utili 
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and electrical merchants’ in 
friendly co-operation, Mr. Jacobucci 
has taken a prominent part in the 


rapidly growing scope of activities. 


ties 


J. May Assumes New Duties 
With American Steel & Wire 


John May, who was recently elected 
vice-president in charge of sales of the 
American Stee] & Wire Company, be- 
came associated with that organization 


in 1909, when he entered the order 


department in New York. Subse- 
quently he served as assistant to the 
educational director, Worcester, Mass.. 
and wire 
sales division, New York. 


and in the electrical rope 
In 1931 he was made assistant gen- 
eral manager of sales of the company 


and early this year was appointed to 


the position of general manager of 
sales. In his new executive position 
Mr. May succeeds Dennis A. Merri- 
man, who is retiring after spending 
more than forty-six years with the 
company and its predecessors. 


> Puitie H. Porter has been named 
chief counsel of the Wisconsin Public 
Service Commission, succeeding Al- 
vin C. Reis, who is now a Dane County 
circuit judge. 


P Cameron G. WILL. engineer exam- 
iner for the PWA in Olympia, Wash., 
has resigned to become engineer in 
charge of construction at Ruby Dam 
for the city of Seattle. Mr. Will was 
identified with PWA for four years. 
Previously he had been on the Seattle 
city engineering staff. 


> Cot. Jutian L. ScHLey, who will 
Chief of Engineers, U. S. 
Army, October 18, is making a trip 


of inspection which includes the Fort 


become 
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Peck and Bonneville Dams. He also 
will visit Seattle, Portland, San Fran- 
cisco and Los Angeles and the Las 
Chonchas Dam. Colonel Schley will 
not reach Washington until the last 
week of October. 


> PD). P. CALDWELL has been appointed 
northern manager of the 
Florida Power & Light Company with 
headquarters at Daytona Beach. Mr. 
Caldwell has been a resident of Mi- 
ami since 1927, when he joined the 
power company as assistant to H. H. 
Hyman, southern division manager. 
He became manager of the Miami dis- 
trict in 1928 and in 1931 was made 
southern division sales manager. Since 
January, 1936, he has been working 
out of the general office in Miami. He 
succeeds F. M. Wilkerson. 


division 


Westinghouse Supply Elects 
Bonnell W. Clark President 


Bonnell W. Clark, vice-president 
and general manager of the Westing- 
house Electric Supply Company, has 
been elected president of the com- 
pany with headquarters in New York. 

Mr. Clark entered the electrical 
wholesaling business in 1906, with 
the Robertson-Cataract Electric Com- 
pany at Buffalo, N. Y. He has been 
continuously in electrical wholesaling 
since that time, except during the 
period from 1916 to 1920, when he 
served the Gould Storage Battery 
Company as sales manager. 

He joined the Westinghouse Elec- 
tric Supply Company in 1925 as 


lA 


special representative. In 1929 he 
became general manager and three 
years later vice-president and director. 
Mr. Clark served as chairman of the 
National Electrical Wholesalers As- 
sociation from 1930 to 1932. 


OBITUARY 


> J. Howard STURGE, superintendent 
of the Bergen County division of the 
Public Service Electric & Gas Com. 
pany of Newark, N. J., died Septem. 
ber 25, of a heart attack, at his sum. 
mer home in Indian Lake, N. Y. His 
age was 51. 


> LeRoy C. WitiiaMs, well known 
in the electrical industry on the Pa. 
cific Coast, died in Los Angeles, Sep. 
tember 19. He was chief specification 
and materials engineer, Procurement 
Division, U. S. Treasury Department, 
Los Angeles, at the time of his death, 
He was a past-chairman of the Los 
Angeles section, A.I.E.E., and a mem- 
ber of the Electric and Engineers’ 
clubs in that city. 


> Epwin Nortu, 
and purchasing agent Westchester 
Lighting Company, Mount Vernon, 
N. Y., died suddenly near his Baby- 
lon, Long Island, home August 14. He 
was 61 years old. Mr. North was as- 
with the Consolidated Gas 
Company for twenty years—1897 to 
1917. From 1923 to 1926 he was with 
the Brooklyn Union Gas Company. 
Then he was named purchasing agent 
of Westchester Lighting, becoming as 
sistant secretary also in 1929. 


assistant secretary 


sociated 


> Cot. WarREN R. THOMPSON, con- 
struction engineer with the Cities Serv- 
ice Company since 1923, died Sep- 
tember 26, of a heart attack, at his 
home in New York. He was in his 
sixtieth year. A graduate of Penn 
sylvania State College in 1897, Mr. 
Thompson spent several years with 
J. G. White & Company, New York, 
and later became associated with J. G. 
White & Company, Ltd., of London. 
In 1903 he took a position with the 
British Westinghouse company and in 
this connection had much to do with 
problems of power-house design and 
heavy steam railroad electrification. 
When he returned to this country he 
rejoined J. G. White & Company. In 
1908 he became assistant electrical em 
gineer for the New York Public Serv- 
ice Commission and one year later he 
was appointed acting electrical engi 
neer of this commission. He resigned 
to affiliate himself with H. M. Byllesby 
& Company of Chicago as assistant 
chief engineer. In 1913 he was 
named manager of engineering and 
construction. He remained with the 
Byllesby organization until 1923 e 
cept for two years in military service. 
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"OUT IN FRONT’ 


Five years ago there were three good makes of air-break 
switches traveling along neck-and-neck .-. . well ahead 
of all others .. . and HI-VOLTAGE was one of them. 


Since then we have assured dependable operation under all 
weather conditions by adding the following exclusive features. 


1. Totally enclosed bronze operating mechanism. 
2. Monel ball bearings. 
3. Graphite insert bearings. 


NOW HI-VOLTAGE IS WAY OUT IN FRONT... GAINING ALL 
THE WHILE. BULLETIN NO. 26 GIVES COMPLETE INFORMATION. 


ide 
VOLTAGE TO 
34.5 KW 


WRITE FOR 
US a0 
NO. 26 








OLTAGE [QUIPMENT (0. — 


2891 EAST 79'4 STREET * CLEVELAND, OHIO 











Commercial Cooking 
Council Organized 


“National distributors and local re- 
tailers of commercial electric cooking 
equipment for counter and pantry 
should focus early attention on the po- 
tential market offered by the 60,000 
first-class restaurants and 34,000 sub- 
stantial drug stores in the United States 


which operate lunch counters,” ac- 
cording to C. E. Greenwood, com- 
mercial director of Edison Electric 


Institute and member of the newly- 
formed National Commercial Cooking 
Council. 

The council, formed jointly by the Com- 
mercial Division of E.E.I. and the Food 
Service Equipment Section of the National 
Electrical Manufacturers Association _ is 
headed by P. M. Alden, Philadelphia Elec- 
tric Company. Other members are R. S. 
Bell, Commonwealth & Southern Corpora- 
tion, J. Hadley Scott, American Gas & Elec- 
tric Company, Grant Call, Edison General 
Electric Appliance Corporation; R. E. Ar- 
nold, The Silex Company; M. E. Miner, 
The Griswold Manufacturing Company; 
Bruce Fleming, N.E.M.A.; and C. E. Green- 
wood. 

A plan book issued by the council 
presents a market analysis of the mar- 
ket and outlines a cooperative pro- 
motional and sales campaign toward 
the electrical modernization of res- 
taurant and lunch-counter kitchens and 
grills. 

e 


General Electric Releases 
New “Talkie” for the Farm 


Combining entertainment with edu- 
cation in the advantages of electric 
service on the farm and in the farm 
home, the talking film “Bill Howard. 
R.F.D.” has been released by the Gen- 
eral Electric Company for use by 
agencies working on rural electrifica- 
tion. 
Wiring, lighting, home laundry 
equipment, electric kitchen and radios 
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are featured in use in the home, while 
outside is illustrated the use of elec- 
tric milking equipment, milk cooling, 
electric soil heating, electric motors, 
barn lighting and water pumping. 
Picture shows conversion of farmer 
to use of electricity through efforts 
of son, an agricultural college gradu- 


ate. 
S 


Manufacturers Make 
Sales Appointments 


Electrical manufacturing companies 
have recently announced the following 
assignments to their sales staffs: 


Triangle Conduit & Cable Company, Inc., 
has appointed George Butler Electric Sales 
Company, 552 West Adams St., Chicago, as 
representative in the northern half of Illi- 
nois, southern half of Wisconsin and the 
states of Indiana, Iowa and Nebraska for its 
complete line of conduit, wire and cable. 

Frank Campbell Coe, sales engineers, Phil- 
adelphia, have been appointed to represent 
Graham Transmissions, Inc., manufacturer 
of the Graham variable speed transmission. 
Their territory will be eastern Pennsylvania, 
southern New Jersey. Maryland, Delaware 
and the District of Columbia. 

Corning Glass Works has appointed J. E. 
Nelson, Indianapolis, as its representative 
for the sale of Pyrex power insulators and 
Pyrex radio insulators in the State of 
Indiana. 

Appointment of Louis R. Conrath as sales 
engineer with the B-L Electric Manufactur- 
ing company has just been announced. For- 
merly engaged in laboratory development 
work with this company, he has just re- 
turned to St. Louis after an absence of 
several years to resume connections with 


B-L. 
® 


Vacuum Cleaner Sales Gain 


Sales of vacuum cleaners for Au- 
gust totaled 116,242 units, an increase 
of 10.4 per cent over sales of 105,315 
units in the same month TIast year, ac- 
cording to the Vacuum Cleaners 
Manufacturers’ Association. Eight 
months’ sales were 1.199.412 units, as 
against 929,839 units in the first eight 
months of 1936, an increase of 28.9 
per cent. 
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AND MARKETS 


Report Gain in Sales 
of Laundry Equipment 


Sales of household washing ma- 
chines in the first eight months of 
1937 totaled 1,245,520, as against 
1,204,227 sold in the first eight months 
of 1936, according to the American 
Washing Machine Manufacturers’ As- 
sociation. For the same period sales 
of ironers amounted to 128,589, an in- 
crease of 6.67 per cent over the 1936 
period. 

Washers retailing at $70 or more 
showed 36.3 per cent increase in the 
first eight months of this year over the 
same period in 1936 and amounted to 
41.3 per cent of all factory deliveries 
this year, as against 31.3 per cent in 
the first eight months of last year. 

* 


Australian Commissions Ask 
Electrical Equipment Bids 


State Electricity Commission, Mel- 
bourne, Victoria, Australia, will re- 
ceive bids until November 9 for 4 
quantity of automatic induction volt- 
age regulators (Specifications No. 
37/76). 

Sydney County Council, Sydney, 
New South Wales, Australia, will re- 
ceive bids until November 11 for 
steam turbine and motor-driven feed 
pumps for installation in the Bur 
nerong power station, Section B 
(Specifications No. 163); also until 
November 25, for 30,000-kva. powet 
transformers for same station (Speck 


fications No. 164). 


Employment Study Shows 
Gains by Electrical Makers 


The electrical manufacturin¢ indus 
try is sixth among 25 manu acturing 
industries from the standpoint of im 
creased employment of 1937 ovél 
1929, according to a recent study pub: 











“MEGGER’ 
INSULATION TESTING 





Insulation is still the most vulnerable part of an electrical machine 


ad MEGGER™ TESTING teits tue story 


- -. according to J. B. Swering, Chief Engineer, Electrical Division 
of The Hartford Steam Boiler Inspection and Insurance Company 


“After more than 15 YEARS of electrical test- 
ing experience, including more than 900,000 
INSULATION RESISTANCE TESTS, we find 
that insulation is still the most vulnerable part 
of an electrical machine. Insulation resist- 
ance testing yields more information about a 
given winding than any other known test, 
simply and readily applied in the field. For 
periodic tests of electrical equipment insured 
by us, we have now standardized on ‘Megger’ 
Insulation Testing Instruments.” (J. B. Swering) 


= 
“MEGGER” INSULATION TEST- 
ING provides a “case-history” of 


each piece of apparatus or ma- 
chine so tested. It enables one 





JAMES G. BIDDLE CO. 











to detect readily the presence of dirt and mois- 
ture and to guard against deterioration. It 
gives protection from the dangers of insulation 
failure—dangers that are present during the 
entire life of electrical equipment. Obviously 
it is cheaper to take a machine out of service 
at some convenient time for necessary atten- 
tion, than to have it fail unexpectedly and tie 
up all or part of the plant. 


Let us send you reprint No. 837-W, an interest- 
ing article on Insulation Protection by the late 
Mr. K. A. Reed, former Chief 
Engineer, Electrical Division of 
The Hartford Steam Boiler In- 
spection and Insurance Com- 
pany. Write. No obligation. 





1211-13 ArRcH STREET PHitavdecensia, PA. 


Insulation Testing Instruments— Ground Testing Instruments— Speed Measuring Instruments—Frequency Meters 
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1937 


lished in Factory Management and 
Maintenance, based on National Indus- 
trial Conference Board data. 

With 1929 as a basis, index of em- 
ployment in the electrical manufactur- 
ing industry stood at 111.4 as of July, 
1937, while the national average among 
the 25 industries studied was at 102.8. 


Chicago Air Conditioning 
Breaks All August Records 


Air-conditioning contracts closed in 
Chicago set a new all-time record for 
August, both in number and capacity 
of installations, according to report of 
the Commonwealth Edison Company. 

Contracts were closed for 51 in- 
stallations, totaling 430 hp., as against 
27 installations, totaling 241 hp., for 
August, 1936. Room-cooler sales to- 
taled 28 for August this year, as com- 
pared with eleven room-cooler sales 
in August, 1936. 


Electrical Gift Anniversary 


The American National Retail 
Jewelers Association has announced 
that the eighth wedding anniversary 
will be officially designated as the 
“Electrical Appliances” anniversary. 
Announcement was subsequent to work 
of the domestic appliance section of 
the National Electrical Manufacturers 
Association with representatives of the 
A.N.R.J.A. to have one anniversary so 
named. 

« 


All-American Cable Awards 


Bureau of Reclamation, Denver, 
Colo., has awarded a contract to the 
Eagle Electric Supply Company, Bos- 
ton, Mass., for insulated cable for 
Imperial Dam installation, All-Ameri- 
can Canal project, California, at $36.- 
645, item No. 1, and for other in- 
sulated cable item No. 3, same project, 
at $2,621. Cable award under item 
No. 2 has been made to the Williams- 
burg Electric Supply Corporation, 
Brooklyn, N. Y.. at $5,897. 





New York Metal Prices 


Sept. 30, 1937 Oct. 5, 1937 


Cents per Cents per 
Pound Pound 
Copper electrolytic 12.007 12.75% 
Lead Am. S. & R. 
ree 6.00 6.00 
Antimony........ 17.25 17.375 
Nickel ingot...... 35.00 35.00 
Zine spot......... 6.85 6.85 
Tin Straits....... 55.625 57.50 
Aluminum, 99 per 
PiGsasservandes 20.00 20.00 


* Delivered Connecticut Valley. 
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Field Reports on Business 


Orders for electrical equipment are holding up well, considering the 


hesitant attitude which has come over all industry. 


Revival of the 


new capital market is expected to stimulate construction. The drop 
in metal prices is expected to result in a more stable market. 


NEW ENGLAND 


Industrial electrical equipment sales in 
this district are holding up well, but in- 
quiries are coming in less volume and the 
generous backlog of negotiations accumul- 
lated during late spring and summer is be- 
ginning to dwindle quite rapidly. Heavy 
electrical equipment interest in this area 
is centered on a _ few scattered turbo- 
generators which are being considered for 
fall purchase; a prominent engineering 
house in Boston is engaged in engineering 
studies of a number of power plant addi- 
tions located in Southern and Middle Wes- 
ern states. 

Central station supplies are quiet; watt- 
hour meters are selling steadily, and ac- 
cording to one manufacturer are likely to 
show a 50 per cent increase in volume as 
compared with 1936. A manufacturer of 
arc welders reports increasing interest in 
small portable units, ranging from 50 to 
100 amp., and also encouraging sales in 
battery chargers for garage service. 

Electric cooking appliances are gaining 
in favor, particularly among hotels in this 
district. Recently an installation of elec- 
tric cooking equipment involving 79 kw., 
including a 23-kw. range, three 18-kw. ranges 
and minor appliances, was bought by the 
Hotel Kenmore, Boston. 

Appliance sales in Vermont are impres- 
sive; 3,109 refrigerators, 764 ranges and 158 
water heaters have been sold this year to 
date. Air-conditioning inquiries are slowly 
gaining; new construction ahead is show- 
ing a tendency to lessen in volume, but one 
engineering contractor reports over $1,000,- 
000 in institutional buildings being esti- 
mated at the present time, involving new 
electric lighting, signaling systems and some 
air-conditioning equipment. 


PACIFIC COAST 


Settlement of strikes affected the elec- 
trical industry in the Bay region. Besides, 
relaxed labor tension elsewhere has encour- 
aged the trade to anticipate a fall return 
of the record-breaking business of early 
spring. Overstocks of leading wiring 
staples, however, tend to cut new purchases 
from manufacturers and wholesalers and 
weaken stability of the market, though signs 
of copper price strengthening are encour- 
aging, especially across the Montana-Utah- 
Arizona copper belt. Industrial prospects 
include a $2,000.000 paper and pulp plant 
for Bellingham, Wash.; a carload of copper 
wire and cable for railroad signaling and 
telegraph work; additions to two San 
Francisco lithograph plants; $10,000 of 
machinery and controls for an_ electric 
dredge, and $300,000 produce storage ware: 
houses and silos for Petaluma, San Fran 
cisco and Seattle. 

Recent machinery purchases in the Bay 
area include ten 648-kva. regulators, value 
$25,000, and $40,000 worth of 50 to 333- 
kva. transformers, while southern California 
records awards covering $102,870 for a 
turbine, $119,450 for a generator and 
$13,571 for a governor and pump, all for an 
Imperial Valley irrigation hydro plant. Two 
of the 44 new radio beam communication 
stations recently awarded to Westinghouse 
for $700,000 will be constructed in River- 
side County. Los Angeles is in the market 





for 75 15,000-volt potheads for its Colorado 
River acqueduct. Aerial surveys are to be 
made for a 1,600 square mile area along 
the Green and Bear Rivers on the Utah, 
Idaho and Wyoming border for a new goy- 
ernment power project. Excellent natural 
factors buttressed by such  well-scattered 
public construction is basis for hope for in- 
definite continuance of good electrical busi- 
ness in all branches. 


NEW YORK 


Manufacturers are making plans for early 
exhibition of 1938 models of refrigerators 
and other electrical appliances. Preliminary 
orders indicate good future business. Or- 
ders for holiday lamps have been placed in 
the wholesale market by buyers from near-by 
states. While orders were small and con- 
fined to better-price goods, including a wide 
range of table lamps with bases of imported 
china, a pickup is anticipated. Floor lamps 
in modern design are finding favor. 

Airtemp, Inc., subsidiary of the Chrysler 
Corporation, is boosting its campaign on 
home-heating and air-conditioning equip- 
ment. Air-conditioning installations are 
showing a steady rise, especially in the new 
home developments. 

The gyration in metal prices the past 
two weeks is considered a healthy develop- 
ment and is expected to result in a more 
stable market. Refined scrap moved up 
14 cent a pound this week to a basis of 12 
cents. The custom smelter who had been 
selling refined copper for 1214 cents raised 
the price to 1234 cents. Abroad copper has 
had a firm tone. The drop in copper price 
is expected to stimulate forward buying. 
The drop should aid the utilities in their 
construction budgets. 

Because of the uncertainty regarding fu- 
ture moves by the Administration, business 
is still hesitant. Industrial leaders are an- 
ticipating a more encouraging outlook. 


CHICAGO 


Optimism over fall prospects still prevails 
throughout this area despite spotty general 
business. Recessions occurred in some lines 
last week, but were matched by improvement 
in others as seasonal influences had a tend- 
ency to hold things in balance. Industrial 
activity receded slightly with the exception 
of the farm implement group, in which the 
outlook is consistently bright. Building ac- 
tivity slumped still lower. 

Substantial gains in net earnings were re- 
ported by the Commonwealth Edison Com- 
pany and the Public Service Company both 
for the month of August and the first eight 
months of the year. Electrical wholesalers 
report a 14 per cent drop in sales from 
August, but a 33 per cent increase over the 
same month last year. Manufacturers were 
encouraged at the favorable showing made 
at the Iron and Steel Exposition last week, 
in which the number of inquiries and orders 
were higher than at last year’s exhibit. 

Several sizable orders for heavy industrial 
equipment were placed last week. Wire and 
cable and fittings are selling in good volume 
and the progress being made in appliances 
is encouraging. Lighting equipment contin 
ues to move at a brisk pace. Most manufac- 
turers report a high rate of activity, althou 
the increase over last year’s levels is grad- 
ually being lowered. 








Sl 


T 


th 


lt 




















ELECTRICAL WORLD + OCTOBER 9, 1937 











uly Dat He ML Yodo 


Rs 








kT alii Impact Resistance ae 


VIRGIN 
Woop 
FIBRE 


T'S strong fibre that puts strength into conduit; that builds in the 

high impact resistance needed to withstand the shocks and blows 
suffered during installation. That's why it pays to specify Bermico 
Dura-Cell —the only conduit made with virgin wood fibre! 








Tough, unweakened wood fibre builds high impact resistance into 
Bermico Dura-Cell! Gives it the shock-resisting strength to “stand 
the gaff” of rough handling and abuse! 


Other paying reasons for specifying Bermico Dura-Cell are: 


l. Its greater strength means extra years of trouble-free cable WHY THIS NEW COUPLING CAN’T SPLIT 


protection. Driving forces tapered conduit ends solidly 


2. A non-split coupling speeds installation and cuts labor costs. aguinet fillet in center of coupling. Pressure is 
held on direct line through fillet. Ends cannot 


3. Lighter weight reduces trucking and handling expense. wedge and press outward to split the coupling. 


lt pays to specify Bermico Dura-Cell—the only conduit made with prseecter rps tstomigyaneepntt 


3s : ; WESTINGHOUSE ELECTRIC 
virgin wood fibre. A product of BROWN COMPANY, Portland, Maine. SUPPLY COMPANY 


BRANCHES IN EVERY LARGE CITY 


BROWN COMPANY 


FOREMOST PRODUCERS OF PURIFIED ry CELLULOSES For QUALITY PRODUCTS 












































“Silent” Insulators 


These radio interference-proof pin-type in- 
sulators employ a metallized crown and a 
high resistance glaze with copper oxide as 
a base, for eliminating radio interference 





Radio interference-proof insulators, for 
power and distribution lines. Westing- 
nouse Electric & Mfg. Co., East Pitts- 
burgh. 


caused by arcing flow of charging current 
from conductor and tie-wire into insulator 
or from insulator to pin in pinhole. Among 
advantages claimed for copper oxide glaze is 
that it inherently provides necessary gradient 
to damp out any corona discharge at extreme 
edge of metallized area. 


Surge Protector 


This new device for protecting electrical 
equipment from overvoltages, such as may 
be caused by lightning, and the consequent 
damage caused by the flow of current fol- 
lowing spark gap breakdown, makes use of 
five spark gaps. Two of the gaps are easily 
visible on the outside of the device and one 
is in each of the three fuse holders. In the 
event of an overvoltage surge one of the 





““Protectofuse;"’ 
fror 6,900 
signed for 7,500 amp. interrupting cap- 


sizes to handle voltages 
delta to 46000 Y. all de- 


acity. W. N. Matthews Corp., St. Louis 
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EQUIPMENT 


inside gaps, and probably two, will break 
down, the follow current melting the 15-amp. 
fuse link and being dissipated inside the 


fiber tube. A second and third overvoltage 
surge will be handled in the same manner 
by the other two tubes. Should all three 
fuse links be blown before they can be 
replaced additional overvoltage surges will 
be bypassed to the ground through the out- 
side gaps. 
& 


Starter for Mining Duty 


Designed for mine service, this new heavy- 
duty d.c. starter provides two-point accelera- 
tion for constant-speed motors, shunt or 
compound wound, rated 1 to 20 hp., up to 
600 volts. Among its features are thermal 





“CR4061-C1B;"" magnetic d.c. controller 

for mine service. General Electric Co., 

Schenectady. 
and instantaneous overload protection, ex- 
ternally operated line switch capable of in- 
terrupting load, field-adjustment rheostat to 
compensate for line variations and correct 
operation on line fluctuations of 150/300 
or 325/600 volts. 


Stress Relieving Heaters 


“Wrap-around” coil type heaters; for 
maximum temperatures of 1,200 deg. F. 
H.O. Swoboda, Inc., New Brighton, Pa. 


Newest additions to this company’s line 
of electric, stress-relieving heaters are “wrap- 
around” coil types, provided with insulating 
bushings over their entire length and de- 
signed for directly wrapping around joints, 
etc., for heating carbon-molybdenum pipe 
during welding and for subsequent stress 
relieving, as well as for stress relieving plain 
carbon steel pipe where joints are not readily 
accessible. To heat- pipe uniformly on both 
sides of joint with these heaters it is 
necessary to use at least two of each size, 
according to the makers. 





AVAILABLE 


Industrial Truck Battery 


Said to be the world’s largest battery for 
electric material-handling trucks, this com- 
plete sixteen-cell battery, assembled in a 
steel tray, occupies a space of 26 x 51 in, 





‘Super-type FLM—13 Exide-Ironclad;” 


capacities, 33 kw.-hr.; 1,080 amp.-hr. 
at normal six-hour discharge rate 
Electric Storage Battery Co., Philadel- 


phia. 


371% in. high, weighs 214 tons. In double- 
shift service, steel tray assembly is said to 
permit quick exchanges and continuous, de- 
pendable service, since the steel tray may 
be rolled or lifted from the truck when one 
battery is discharged and a freshly charged 
battery installed in its place. 


Definite-Time Relay 


Of particular importance to machinery 
manufacturers and users should be a new 
definite-time relay employing a clutch-type 
time-delay interlock, developed to provide a 
reliable means of timing a sequence of op- 
erations in a control system. Relay consists 
of solenoid and plunger mechanically con- 
nected to time-delay mechanism and to 





*“CR2820-1729;” in a.c. or d.c. fe 8; 
two, four or six circuits, General Fi °¢- 
tric Co., Schenectady. 
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SEVERAL OUTSTANDING 
FEATURES OF THE C-D 
POLE-TYPE CAPACI- 
TORS ARE ILLUSTRATED 
BELOW 


1—Negligible operating costs. 

2—Low installation costs. 
Units mount on cross-arms 
of poles by means of sim- 
ple bracket. 

3—Special housings or foun- 
dations entirely eliminated. 

4—Special construction and 
weather-proof coating per- 
mits out-door operation 
year-in and year-out. 

5—Flexible . . . any desired 
capacity can be accommo- 
dated by utilizing two or 
more units as illustrated in 
photo. 

é—Impregnated and filled with 
non-inflammable and non- 
explosive DYKANOL 

7—Rugged glazed porcelain 
insulators. Extra strong to 
withstand handling in the 
field. Large petti-coats 
minimize flash-over 
dangers. 


uW Qapacity 


FROM PRESENT EQUIPMENT 
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ane ns 
POLE-TYPE CAPACITORS 


T... problem presented by lack of system capacity due to increased 
loads and poor power factor—are efficiently and inexpensively being 
solved by the installation of C-D pole-type capacitors for correction of 
power factor on distribution systems. 












The tremendous savings effected are illustrated by a case history of a 
capacitor installation. 


Cost of added feeder and generator equipment, to bring 
system capacity to required level would have been 


$40,000.00 
Similar results were obtained by a capacitor installation 
CUE 6 bit th te ee RO et ome 6 eae Oe 


Netonvingg...« « « © # ea 9 « «= « « «+ ew aes See 


Investigate this low cost method of i increasing feeder 
capacity. Savings alone will pay for cost of capacitor 
equipment within twelve to eighteen months. 


C-D engineering field offices throughout the United 
States will gladly cooperate with you in planning your 
requirements. Full technical data supplied on request. 


Send for wean No. 143 today! 


WORLD'S LARGEST AND OLDEST MANUFACTURER OF CAPACITORS 






































C oe DUBILIER Qe ee 
SOUTH PLAINFIELD, N. J. : 

Please have your representative call (] send catalog (] : 

i 
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shaft-operating clutch fingers. On d.c. forms, 
separate small instantaneous cutout switch 
is mounted on front of solenoid. Coil 
springs are said to give constant pull on 
timing mechanism throughout operating 
cycle. 

® 


Self-Locking Nuts 


Nuts that automatically lock themselves 
and remain locked until removed or loosened 
with an ordinary wrench are a recent de- 
velopment. Locking feature is provided by 
a chrome vanadium steel pin, integral with 
the nut, traveling between the threads of 


“Anco” made 
for any stand- 
ard thread. 
Automatic 
Nut Co., Leb- 
anon, Pa. 





the bolt. In doing this, the pin bites into 
the threads at a fixed angle, acting as a 
ratchet in the tightening of the nut. Pres- 
sure with a wrench moves the pin to a new 
angle and removes the ratchet action, per- 
mitting easy loosening or removal, accord- 
ing to the makers. 
- 


Double-Deck Rivet Heater 


Contact resistance method of heating is 
employed by this electric double-deck, six- 
electrode rivet heater, designed for heating 





“ea8.f. electric No. 3. six- 


Berwick” s 
electrode, three-phase, double-deck rivet 


heater. American Car & Foundry Co., 
New York. 
any diameter or length of rivet from %*4 to 
2 in. in diameter and from 2 to 11 in. under 
the head. Due to the speed of electric 
heating, it is claimed that scale is reduced 


to a minimum. 
+ 


Deep-Well Pump Motors 


General Electric Co., Schenectady. 


A new line of vertical hollow-shaft motors 
has been developed for deep-well pumping 
service. Simplified oiling system for the 
top (thrust) bearing, ball-type guide bear- 
ing, high full-load speed, adequate starting 
torque, double-end ventilation and_ full 
mechanical protection are said to be the 
features of the line. 
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Plastics Molding Machine 


Designed for the molding of thermo- 
setting plastics materials of the phenolic 
base and urea compounds types, this ma- 
chine is completely automatic. That is, 





Automatic molding machine; ram drive 
motor, 3-hp., separate control drive 
motor, 1/50 hp., with speed reducer 
operated by timer, range two seconds 
to twenty minutes. F. J. Stokes Ma- 
chine Co., Philadelphia, 


with the hopper filled, metering device ad- 
justed to feed proper amount of molding 
powder and machine set for correct breath- 
ing and curing time and mold temperature, 
the production cycle will be repeated, auto- 
matically and without operating attention, 
an indefinite number of times. If anything 
happens to interrupt continuity in discharge 
of finished parts, automatic controls stop 
machine. Machine is said to require only 
electrical and air connections. 


Temporary Pole Step 


Consisting of a malleable iron step with 
chain attachment, this device may be used 
between ground and first step and at the 
top of pole, when lineman is working on 
crossarms or wire connections. Design is 
said to be such that pressure wedges and 
tightens chain grip. Device may be used 
on wood, metal or cement poles. 





Temporary pole step; may be made by 
any malleable iron foundry. 


Power Fuse 


Type BA, ‘“De-ion” 
kv., 200 amp 


& Mfg. Co., E. 


power fuse; 34.5 
Westinghouse Electric 
Pittsburgh, Pa. 

For service in medium-capacity generating 
stations and substations of all types where 
short-circuit capacity does not exceed 600,- 
000 three-phase kva. a new 34.5-kv., 200- 


amp. disconnecting power fuse is available, 
The fuse, which is arranged for vertical 
mounting, is hinged at the lower contact 
to open approximately 75 deg., for use as 
a disconnecting switch that can be operated 
by a standard hookstick. 


Sleeve Splicing Machine 


This new sleeve splicing machine for con. 
necting conductors in sizes through No, 3 
solid B & S incorporates a special clutch 


**MO . 6-1 
ABC” splicing 
machine. 
James R. 


Corp., St. 
Louis, Mo. 





construction in a_ light-weight, compact, 
hand-operated unit. Roller bearings are 
used to minimize frictional load and assure 


easy operation. 
e 


Potentiometer Pyrometer 


For recording and indicating thermo- 
couple temperatures, this new potentiometer 
pyrometer provides for direct marking on 
a 12-in. round chart and scale indication 





“Indicating Pyromaster.” 


Recording 
The Bristol Co., Waterbury, Conn. 


on dial. Operating mechanism consists of 
highly dampened galvanometer, pivoted in 
jeweled bearings; relay unit, actuated by 
galvanometer to operate motor that bal- 
ances emf. from termocouple and_ positions 
recording pen arm and scale _ indicator; 
standardizing unit; “power pack,” and po 
tentiometer or recording and _ indicating 


units. 
= 


Ammeters 


“Tong Test.” 
Co., Cleveland. 


Columbia Electric Mfg. 


In order to insure greater accuracy in 
measuring currents up to 800 amp.. this 
company is making the frames of! these 
instruments of die cast aluminum alloy. 
These ammeters clamp over the conductor, 
measuring a.c. and d.c. without breaking 
the circuit. 
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The 400-Watt Mercury Lamp 
is 60 to 140% more efficient 
than other available light 
sources. It burns vertically 
only. 


te. 
hi 
f 
4 
~ 


By combining Mercury and Incan- 
descent Lamps in many conven- 
tional type luminaires, a psycho- 
logically cool, white light can be 
obtained. 





Order your auxiliary devices which were de- 
Signed especially for this lamp from the 
General Electric Vapor Lamp Co. 


Light to “BENCH WORK’ Standards 
in the High Bay... 
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Here, 400-watt mercury lamps mounted above the 
craneway give high and uniform illumination at low 
operating costs. No other comparable light source gives 
as much light per watt as these modern lamps. “Bench 
work” standards of lighting are maintained even in the 
high bay. 

Better lighting through the use of mercury lamps is 
a profitable procedure. Better light is a production 
“tool” which directly improves the efficiency of every 
worker and every other production tool used in industry. 

If you are interested in more uniform products at less 
cost it will pay you to investigate the possibilities of 
Type H General Electric Mercury Lamps. Complete in- 
formation is yours for the asking. 


GENERAL @ ELECTRIC 


General Electric Vapor Lamp Co. 809H Incandescent Lamp Department 
805 Adams Street, Hoboken, N. J. Dept. 165, Nela Park, Cleveland, Ohio 
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Bus Design at Waterside 
Features Reliability 


[Continued from page 66| 


tape, followed by two thicknesses of 
cotton tape filled and coated with in- 
sulating varnish. All fittings are hand 
wrapped. 


Insulation at high level 


The wrapped bus has been designed 
to withstand a test of 58 kv. for one 
minute and the bus insulators to with- 
stand a test of 45 kv. for one minute. 

In dielectric strength tests made by 
the test bureau of the Consolidated 
Edison Company a specimen of the 
synchronizing bus withstood a test 
voltage of 90 kv. for twenty seconds 
without puncturing. 

Corona tests made by the test bureau 
on the same specimen of bus mounted 
on its insulator supports indicate that 
this type of bus construction is re- 
markably free of corona. 


ke: y, 


Fig. 8—New switch unit for grounding, 
testing or de-energizing outgoing 
feeders 
Each feeder is equipped with a submersible 
type ground and test switch unit manufac- 
tured by the Westinghouse Electric & Manu- 
facturing Company. The feeder can _ be 
grounded or connected to a test bus, shown 
immediately above the switch unit. A non- 
automatic draw-out type oil circuit breaker 
is provided as part of this unit by means 
of which single-phase or three-phase ground 
may be applied for the purpose of de-ener- 

gizing the feeder. 


Fig. 7—Metal housings inclose 


breaker bushings 
The metal housings on a General Electric 
generator oil circuit breaker which inclose 
the circuit breaker bushings and the flexible 
links supplied by the Burndy Engineering 
Company for connecting the breaker ter- 
minals to the buses. 
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A camera, a radio set and a cathode- 
ray oscilloscope were used for these 
tests and the ambient temperature and 
humidity were varied by special con- 
trol. 

At one time the bus was exposed to 
air at temperatures from 22 to 25 
deg. C. at approximately 85 per cent 
relative humidity for 65 hours. Dur- 
ing tests the bus was energized with 
a 60-cycle alternating potential ap- 
plied between the conductor and the 
grounded insulator frame and the volt- 
age was increased at a uniform rate 
of 5 kv. per second. 

Corona was detected by the radio 
at 26 kv. and photographs taken with 
a ten-minute exposure show corona at 
30 kv. between the porcelain insula- 
tors and the adjusting screw adapters. 
Photographs show, however, that 


corona does not appear until 50 kv. 
at the contact between the porcelain 
insulators and the tape insulation of 
the bus. 

With the bus located in a darkened 





room, inspection with the unaided eye 
failed to reveal visible corona a‘ 58 
kv. 

It is interesting to note that \hen 
thé lead gaskets between the porc:lain 
insulators and the adapters were re- 
moved and the unglazed end surface 
of the insulators was painted with a 
mixture of graphite and _nitro-cellu- 
lose lacquer a discharge was detected 
with the radio at 49 kv., as compared 
with the value of 26 kv. found when 
using the lead gaskets and a value of 
21 kv. found with the gaskets re. 
moved and prior to painting the in- 
sulator surface. 


Novel design of disconnects 


The same arrangement of phase 
isolation and the utilization of the 
compression strength of porcelain in- 
sulators has been incorporated in the 
design of the bus_ disconnecting 
switches, which are also somewhat 
novel in design. 

In the design of the gears and shaft 
drive lost motion has been kept to 
a negligible amount in order to facili- 
tate timing. When the switch blade is 
in the closed position four insulators 
which are mounted at 90 deg. to each 
other are provided at each point of 
support. 

The switches are rated 23 kv., will 
withstand a test voltage of 73 kv. for 
one minute and are of the “straight 
line,” high-pressure spot construction 
with silver-to-silver contacts. Neces- 
sary operation indicating devices and 
key interlocking are provided on all 
switches. Switch units of similar rat- 
ing are all alike and are interchange: 


able irrespective of the type of 
mounting. 
Mechanically, the bus structures 


and the disconnecting switches are 
designed to withstand the _ stresses 
caused by a short-circuit current of 
120,000 amp., asymmetric value. 

Buses and disconnecting switches 
are to carry full rated current with 
a temperature rise not to exceed 30 
deg, C. above an ambient of 40 deg. 
C. outside of their respective hous 
ings. Tests indicate that the temper 
ture rise of this equipment is well 
below the guarantee value. 

In the installation of the high-duty 
bus oil circuit breakers use has also 
been made of phase-isolated. metal 
inclosed construction. In this cases 
however, standard oil circuit breakers 
were purchased and separate vas-tight 
metal housings were fabricate: in the 

[Continued on paze 141] 
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field for each of the oil circuit breaker 
bushings. 


Construction and operation simple 


From the standpoint of installation 
and maintenance, this new type of bus 
construction offers the advantage that 
handling of the equipment and con- 
struction work are simplified by the 
fact that no bulky pieces need be 
handled. 

The supporting structure is readily 
assembled, after which the ground 
grid, the disconnecting switches and 
the insulator rings are mounted. The 
bus conductors are then put in place 
and the field connections are bolted 
together and taped. The last opera- 
tion consists of installing the bus 
housings. 

Local conditions permitting, com- 
pletely assembled bus sections may of 
course be readily installed, 

One of the features which has greatly 
contributed to simplify and _ expe- 
dite the installation and reduce labor 
costs has been the absence of labori- 
ous field fitting and the open type 
of bus construction, which by _ its 
greater accessibility improves work- 
ing conditions. 

Another somewhat novel feature of 
design in the revamping of the gal- 
leries is the type of switch unit used 
for grounding, testing or de-energiz- 
ing the outgoing distribution feeders 
(Fig. 8). 

Construction work in the galleries 
is well under way and two sections 
of metal-inclosed buses and switching 
equipment have been in service since 
May 1. 1937. 

Two additional sections were placed 
in service last August, bringing to ap- 
proximately 1,700 lineal feet the total] 
amount of single-phase, metal-inclosed 
bus at present in operation. 

Four additional sections will be 
placed in service during the early 
part of next year, at which time 
two-thirds of the ultimate electrical 
gallery capacity will have been 
modernized. 


Westinghouse Gets Contract 


City Water and Light Commission. 
Fairmont, Minn., has awarded a con- 
tract to the Westinghouse Electric & 
Manufacturing Company for a 
2.500-kw.. high-pressure, condensing 
bleeder-type steam turbo-generator 
unit, for installation in municipal 
electric power plant at a price of 


$87,000. 








—illustrated by three types of group- 
| operated, 3-pole indoor disconnect ing 
switches in the Elpeco Showroom: 


TOP ROW 


2000 ampere operated by motor mechanisin 


MIDDLE ROW 


1200 ampere, operated by worm and wheel 
manual mechanism 


BOTTOM ROW 


600 ampere, operated by manual lever. 


Can be furnished in various capacities and 
voltages. Essentially a safety switch, incor- 
porating modern practice in safe operation. 
Many designs available to fit all switching 
conditions. 


Send your problems to 


ELECTRIC POWER EQUIPMENT CORP. 


412 North 18th Street 
PHILADELPHIA, PA. 
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| ing steps toward obtaining TVA power. 
| a petition filed in the Bell Circuit Court the 


Municipal Plants 


Repwoop City, Ca.ir.—City councilmen 
have voted 4 to 3 for preparation of an 
ordinance setting November 2 as the date 
when a proposal to issue $575,000 in gen. 
eral obligation bonds to purchase distriby. 
tion facilities of the Pacific Gas & Electric 
Company will be placed before the voters, 
A two-thirds majority is required for pass. 
age. The measure proposes purchase of 
energy from Pacific Gas & Electric. The 
$575,000 represents the $488,000 valuation 
set by the California Railroad Commission, 
$37,000 for subsequent improvements, $50, 
000 for operating capital and miscellaneous 


; expenses. 


ENGLEwoop, CoLo.—Suit to void the re. 
cent election in which a proposal to establish 
a municipal electric system was defeated 
has been filed in Arapahoe County Court, 
Numerous claims of illegality are made in 
the petition filed. The complaint declares 
many were allowed to vote who had no 
such right, under a law which specifies 
only taxpayers can cast a vote in such 
elections. It is claimed the Colorado Cen. 
tral Power Company issued false and mis. 
leading statements that resulted in many 
persons not voting. The petition asks that 
either the court order a new election or 
that ballot boxes be opened and a determi- 
nation be made of the legality of the votes 
cast. The proposal to establish a municipal 


| plant lost by a vote of 486 to 785. 


CLEARWATER, FLaA.—A new demand that 
the Florida Power Corporation reveal to the 
city the price it will demand for sale of its 
power distribution system has been made. 


| The city asked the utility to name a price 
| last August. 


NewcastLeE, Inp.—Indiana Supreme Court 
has held that the city acted illegally in 
attempting to expand its municipal light 
system to serve domestic and industrial con- 
sumers. The court reversed action of the 
circuit court at Newcastle, which had re. 
fused to grant an injunction to the Public 
Service Company of Indiana to prohibit the 
expansion. At the time of the trial the city 
was serving many customers who previously 
had been served by the utility. In its opin 
ion the Supreme Court maintain that of. 
ficials of the city had never taken proper 
steps to set up a municipal utility system. 
and that consequently the city was not : 
utility. “It is well settled,” the cout 
stated, “that, when furnishing electric en- 
ergy to light its streets, buildings and pub 
lic places, the city is exercising a govert 
mental function, but that when it furnishes 
and sells energy for domestic and com- 
mercial purposes it acts as a private bus: 
ness corporation and, in the latter case, !! 
is subject to the rules governing private 
corporations.” The ruling further said: 
“There never was an election upon the ques 
tion of whether the town or city should en 
gage in business as a public utility and 0 


| certificate of convenience and necessity eve! 


was applied for or procured from the In- 
diana Public Service Commission authoriz 
ing the city to engage in business as a pub 


lic utility.” 


Mipptesporo, Ky.—Kentucky Utilities 


| Company has asked a restraining order ' 
i 


prevent the city of Middlesboro from erect 


ing a power distribution system or for “4 
n 


power company asked that the Mayor and 
commissioners be restrained from selling 


| or offering for sale $175,000 in revenue 














bE iw GENERAL CABLE 


VARNISHED CAMBRIC and 
RUBBER Insulated Power Cables 


| IN A RANGE OF SIZES FROM NO.1 A.W.G. TO 1,000,000 C. M. 
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An improved construction developed 
by General Cable Corporation and in 
standard use for several years past 




















500,000 C.M. COMPACK STRAND 
enlarged 2x 


hia Hee ii by this and all other manufacturers of 


PAPER INSULATED POWER CABLES 


Its minimization of voids between individual wires 

and smooth surface configuration result in many ad- 

vantages, including SMALLER OUTSIDE DIAMETER 
and LOWER A.C. RESISTANCE 





500,000 C.M. CONCENTRIC STRAND 
lenlarged 2x) 
0.814’° ACTUAL DIAMETER 


hace ala CORPORATION 


Sales me ices: ATLS 
NEW YO 
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Poner Failure 


IS NOT ALLOWED 
IN 12% OF AMERICAN CITIES 


They are guarded by 


STERLING INTERNAL 


HIGH COMBUSTION 


DUTY ENGINES 








As a standby in emergency, Fort Dodge, Iowa 
employs a Cameron centrifugal pump driven by a 
Sterling Dolphin C-8 cylinder 240 H.P. engine 
running 1200 R.P.M. 


12 to 565 B.H.P. 
Gas or Gasoline 


STERLING ENGINE COMPANY 


Home office and plant Branch Office 
1270 Niagara Street Dept. C-2 900 Chrysler Bldg. 


Buffalo, N. Y. New York, N. Y. 


! 
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bonds for the building of the system. The 
fight between the company and officials of 
Middlesboro has been smoldering for sey. 
eral weeks following defeat of all municipal 
power advocates who were candidates at the 
August primary. It was contended in the 
utility’s petition that the new TVA contract 
offered the city calls for a minimum pay. 
ment the first year of $15,000; $40,000 the 
second year and $60,000 the third vear. The 
petition then states that the requirements 
for the third year and thereafter are jp. 
capable of being met by the city. The 
largest amount ever consumed was 4,828,400 
kw.-hr. in one year and the new contract 
would call for a minimum of 11,503,200 
kw.-hr., it was stated. The petition fur. 
ther charges city officials with soliciting 
power contracts from coal companies out- 
side the city limits, and that this is illegal. 


Cotumsus, Miss.—Citizens have voted to 
issue $281,000 in bonds to buy or build a 
distribution system paving the way for use 
of TVA power. The voting was in two divi- 
sions. The vote to issue $84,000 in bonds 
to build a system to distribute power to 
public buildings, street lights and other 
municipal uses stood at 689 to 74. The 
vote for issuing $197,000 in bonds to build 
a system to service domestic and commercial 
customers was 661 to 71. 


Reapinc, Pa.—Report showing a muni- 
cipally owned electric generating and dis- 
tributing plant to serve all city consumers, 
domestic, commercial and industrial, would 
cost the city $4,750,000 has been filed with 
City Council by Burns & McDonnell Engi- 
neering Company. Although the report has 
not yet been adopted, city officials said 
they may place on the November 2 general 
election ballot a proposal to issue bonds to 
cover the cost of such a plant. The report 
stated that the plant would completely pay 
for itself in fifteen years. E. H. Werner, 
vice-president and general manager of the 
Metropolitan Edison Company, has given 
notice his company will vigorously combat 
any municipal ownership plan. The com- 
pany’s plant in Reading is now being en- 
larged at a cost of approximately $3,000, 
090. 


Erowan, TENN.—Citizens have gone on 
record as favoring a $400,000 municipal 
bond issue for the purpose of acquiring 4 
power system to distribute TVA_ energy. 
George C. Bell, vice-chairman of the city 
board of commissioners, said the official 
count of ballots cast in the recent referen- 
dum showed 279 favored the proposal and 
266 disapproved. 


Lenom Crry, Tenn.—City was granted the 
right to engage in the power business and 
to contract for TVA power in a_ decree 
issued recently. Chancellor James H. Wal- 
lace rendered his decision in favor of the 
city in the injunction suit of the Tennessee 
Electric Power Company vs. the city and 
the TVA. Negotiations with TVA are al- 
ready under way, officials said, and an 
early connection with the TVA lines is eX 
pected. The city has owned its distribution 
system since 1930. 


CLARKSVILLE, TENN.—A_ new restraining 
order issued against the city by Chancellor 
Sam A. Marable has blocked at least tem- 
porarily the signing of a TVA contract by 
the city. The restraining order was asked 
by the Kentucky-Tennessee Light & Power 
Company on the same day that its injunc: 
tion against the city was dismissed in te® 
eral district court at Nashville. The power! 
company had petitioned that the sult be 
dismissed without prejudice. Hearing ° 
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UT all available light in your 
plant to work. Turn wasted foot- 
candle power into profitable illumi- 
nation with Pittsburgh Glorified 
Light Products. 


The world’s leading experts on light 
control have perfected three Glori- 
fied Light systems that convert raw 
light— both natural and artificial— 
into safe, efficient, practical illumi- 
nation. Amazing results are accom- 
plished by refinishing walls and 
ceilings with Pittsburgh Glorified 
Light Paints. 


You'll find that the new lighting con- 


Copr. 1937 Pittsburgh Plate Glass Co. 


I 


Smocth 











COMPLETE LINE OF STRUCTURAL MAINTENANCE FINISHES 


ditions brought about by these won- 
derful finishes will improve morale, 
reduce labor turnover, cut down 
accidents and speed up production 
...at no increase in current costs. 


Find out how this great develop- 
ment in industrial lighting will 
affect you. Send today for our in- 
structive book, “Glorified Light.” 
It will show you many scientific 
short-cuts to more profitable pro- 
duction. Simply mail the coupon 
below for your free copy—now. 


Pittsburgh Plate Glass Company, 
Paint Division, Pittsburgh, Penna. 


SEND FOR THIS BOOK 


Pittsburgh Plate Glass Co. 


| NTS “Glorified Light”. 


Name 


Address 





Cee State 







Paint Division, Dept.EW10 Pittsburgh, Pa. 
Please send me, free, your new book, 


Three Ways to Use 
Glorified Light Products 


THE SNOLITE SYSTEM—for all 
normal interior surfaces. 


THE SNOTEX SYSTEM—for all 
abnormal interior surfaces ex- 
cept fungus growth. It resists 
discoloration from humidity, 
fumes, gasesand lack of daylight. 


THE FUNGUSIDE SYSTEM—to 
effectually retard the growth of 
fungus. It is valuable wherever 
bacteria and fungus must be 
continually combated. 
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CONTINENTAL-DIAMOND FIBRE CO. 
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In our files are enough insulation “mysteries” to fill a book—countless 
numbers have been solved by Continental-Diamond engineers in the course of 
routine experiments for various customers. There are yet many moze difficult 
insulation jobs to tackle and our technicians would welcome the chance to get 
busy on your particular problem. In all probability they can point out changes 
which may cut production costs and step up performance efficiencies. This 
service is gratis and involves absolutely no obligation on your part. A 
letter briefly setting forth your requirements will put us to work at once. 


Newark, Delaware 
Represented in Canada by DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 


DILECTO 


A laminated plastic, commonly known as 
phenol fibre, made in sheets, rods gnd iv iel 14 
or-fabricated parts to specifications. Has 
high electrical insulation properties, great 
resistance to water, practically unaffected 
by oil or mild acids. It is a strong, tough ma- 
terial with a wide application ruse in con- 


nection with modern electrical appliances 
DIAMOND 
FIBRE 
; ; 


sulatina material 
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MICABOND 


Thin spiittings of mica bonded together with 
specially developed binders into standard 
plates, tubing or in-formed rings, punched 
and sawed segments or other special parts. 
Micabond has high dielectric strength, is 
practically unaffected by acids, has high 
heat and moisture resistance, is readily 


punched, sawed or formed 


CELLULAK”’ 


A laminated form of insulating tubing, 
possessing extremely high dielectric proper 


ties, and marked resistance to fiash-over 


DILOPHANE 


A translucent, lominated plastic in col 
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the plea for an injunction against the city, 
which omits TVA as joint defendant, js 
set for October 29. 


Artincton County, Va.—Frank C. Han. 
rahan, manager of Arlington County, said 
a survey will get under way to determine 
the feasibility of establishing a publicly 
owned and operated power system in the 
county. Wiley & Wilson, consulting engi. 
neers of Lynchburg, have been retained to 
conduct the study. 


Superior, Wis.—An order issued by Cir. 
cuit Judge W. R. Foley seeks to stop pur. 
chase of the Superior Water, Light & Power 
Company. In effect, the court’s opinion 
holds that the city has authority to pro. 
ceed under the original condemnation pro- 
ceedings for purchase of the three proper- 
ties owned by the utility, but that including 
the purchase of the Northern Power Com. 
pany’s electric property in the same proceed- 
ings is not legal because no condemnation 
proceedings were ever started covering 
Northern Power’s property. 


Recent Rate Changes 


Mississipp1 Power & Licht Company has 
announced that its urban residential electric 
rate, known as a promotional rate and made 
effective in June last year became ayvail- 
able to all urban customers about October 
1. The rate will replace what is known as 
the immediate rate made effective in 1933, 
The present reduction is the fifth since 1925. 
The average rate per kilowatt-hour for 
residential service that the company re- 
ceived in 1925 was 13.6 cents and for the 
12 months ended June, 1937, this was de- 
creased to 4.58 cents or 67.2 per cent. Pres. 
ent reduction amounts to approximately 15 
per cent. 


OxitaHoma Gas & Etectric Company's 
rate reduction for the territory served in 
northwest Arkansas has been approved by 
the Arkansas State Utilities Commission. 
The rates became effective as of October 1. 
The minimum charge remains at $1 for 10 
kw.-hr. Twenty kilowatt-hours will cost 
$1.60 under the new rate, compared to $1.59 
under the old schedule, but 25 kw.-hr. will 
cost $1.90, as compared with $1.91, and 
50 kw.-hr. will cost $2.80, compared with 
$3.36 under the old schedule. 


New York Pustic Service Comission 
has received revised electric rate schedules 
from a number of municipal plants. Among 
the cities filing are the following: Rouse: 
Point, annual reduction $2,800; Delevan. 
$450; Savannah, $300; Springville, $8,200: 
Marathon, $600; Green Island, $11,775; 
Dunkirk, $10,000; Wellsville, $4,742; Rich- 
mondville, $2,730. 


Frorma Power & Licut Company has 
announced a new rate schedule for com 
mercial consumers. The reduction is & 
pected to make the new rates available 
approximately three times as many coll 
mercial customers as are now being serve’ 
under the old rate and will effect a saving 
in excess of $411,000. The schedule fl 
lows: Flat charge, 32.5 cents per 100 watts 
first 1,000 watts of contract watts; 28.! 
cents per 100 watts for all addition@! 
watts of contract watts; energy charge, >! 
cents per kilowatt-hour first 6 kw.-hr. pe 
100 watts of contract watts; 3.5  cenls 
per kilowatt-hour for the next 18 kw-bt 
per 100 watts of contract watts; 2.0 cen's 
per kilowatt-hour for all additional. 
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GOING... 
GOING... 


soon they will be gone 


LECTRICITY is going to work 
for the rural population. The 
thousands of miles of electrical lines 
which are now being installed require 
the use of nearly every type of elec- 
trical wire and cable. Engineering 
problems have made new designs 
necessary to meet varying conditions. 
We have been making electrical 
Wires and cables for many, many 
years. During that time most of the 
problems of electrification have been 
put before our engineers. Our experi- 


ence and research facilities combined 
have been successfully called upon in 
the development of new materials to 
meet changing requirements. 

Look to the American Steel & 
Wire Company for electrical wires 
and cables of every description. Our 
reputation for quality has been built 


"ss * sin, 
eS a es 


Oe eee 


on more than a century of wire-mak- 
ing experience. We welcome the 
opportunity to be of practical assist- 
ance to you in working out your needs 
for electrical wires and cables, and we 
are able to supply these needs with 
products that will give complete serv- 
ice and economy. 


American Steel & Wire Company Products for Rural Electrification 
Projects 


Galvanized Steel Conductors ° Guy and Messenger Wire 


Strand Reliance URC Weatherproof 
Entrance & Drop Cables 
Concentric Cables 


Wire ° Copperweld-Copper 
Underground High Voltage Primary Cables 
Rubber Covered Wires 


Bare Copper Wire and 
Service 
Overhead 


ELECTRICAL WIRES AND CABLES 


AMERICAN 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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STEEL 


Cleveland, Chicago and New York 


& WIRE COMPANY 


United States Steel Products Company, New York, Export Distributors: 
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BUILD POWER LINES 


THIS FALL AND WINTER 


AT LOW COST 


This dependable tool gives utilities an oppor- 
tunity to make greater savings than ever before 
in the cost of setting poles. This is even true in 
winter time when ground conditions are tough. 
The Highway reduces the time element in every 
operation and lightens the amount of manual ‘ 
labor. It adds a higher degree of safety and 
is of great value in cutting the time for com- 
pleting new construction programs in any season 
of the year. With the Highway mounted on 
truck or tractor you can bore at difficult angles 
and in hard-to-reach places. There are many 
types and sizes available. Prepare now for low 
cost winter line construction with a Highway 
Earth Boring Machine. 


port MAILER CO. 


a ROI ig 




















Sales Opportunities 


Co_umpus, Nes—Loup River Public 
Power District, 2307 Thirteenth Street, Co. 
lumbus, Harold Kramer, secretary, receives 
bids until October 20 for equipment for 
power substations at Norfolk, Neb. and 
other points, including switchboards of du- 
plex enclosed steel cabinet type, relays, me. 
ters and other apparatus. Plans are matur. 
ing for new transmission line from Colum. 
bus to Lincoln, Neb., and for primary and 
secondary lines for rural service in parts of 
Platte County, including outdoor power sub- 
stations, totaling about 350 miles. Harza 
Engineering Company, 205 West Wacker 
Drive, Chicago, Ill., is consulting engineer. 


Battimore, Mp.—Owens-Illinois Can Com. 
pany, Boston and Linwood Avenues, plans 
installation of motors and controls, regula- 
tors, conveyors and other equipment in con- 
nection with extensions and improvements 
in plant. Cost close to $100,000. Francisco 
& Jacobus, 511 Fifth Avenue, New York, 
N. Y., are architects and engineers. Com- 
pany is affliated with Owens-Illinois Glass 
Company, Toledo, Ohio. 


Hazarp, Ky.—Kentucky & West Virginia 
Power Company, Hazard, plans transmission 
and distributing lines for rural electrifica- 
tion in group of fourteen counties in Eastern 
part of State, totaling about 225 miles, with 
outdoor power substations and service facili- 
ties. Cost close to $225,000. Application 
has been made for permission. 


Cotton VatiEy, La—Octane Oil & Re- 
fining Company, Longview, Tex., Sylvester 
Dayson, president, plans installation of mo- 
tors and controls, transformers and _acces- 
sories, regulators, conveyors, electric pump- 
ing machinery and other equipment in new 
multi-unit oil refining plant at Cotton Val- 
ley. A power house will be built. Cost 
over $750,000. Work is scheduled to begin 
soon. 


Piainview, ArK.—Arkansas Power & 
Light Company, Pine Bluff, Ark., has plans 
maturing for new transmission line from 
Plainview to Gravelly, Ark., with similar 
power line in Carden’s Bottoms district to 
Centerville, Ark., and vicinity, and line 
from Dover to Hector, Ark., with distribut- 
ing lines for rural electrification, with out- 
door power substations and service facilities. 
A fund of $325,000 has been secured 
through federal aid for this and other rural 
electrification, to be increased to $500,000 
at later date. Work is scheduled to begin 
soon. Company has secured contract from 
Southern Kraft Corporation, Camden, Ark.. 
for additional power supply at mill and 
will extend transmission lines and build new 
power substation at mill site, with installa- 
tion of transformers, switchgear and acces 
sory equipment. Cost about $60,000. 


Wittoucnsy, Oxn1o—Ohio Rubber Com- 
pany, Ben Hurr Avenue, plans installation 
of motors and controls, conveyors and other 
equipment in new three-story addition to 
mill, for which superstructure will begin 


soon. Cost close to $100,000. 


Waverty, Iowa—Receives bids until Oc: 
tober 19 for equipment for extensions 1 
municipal electric power plant, including 
three diesel engine-generator units switch- 
gear, transformers, motor controls and com- 
plete auxiliary apparatus. Cost about $184, 
000. Young & Stanley, Inc., Muscatine. 
Iowa, is consulting engineer. 


Yazoo Crry, Miss.—Yazoo Valley Elec: 
tric Power Association, Yazoo Cily. has 
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OCTOBER ELECTRICAL 
CONTRACTING BREAKS 
ALL-TIME RECORD 


October Electrical Contracting 
broke through for an all-time rec- 
ord with 115 pages of advertising. 
McGraw-Hill releases this informa- 
tion not in the spirit of boasting, 
but because it seems conclusive 
proof that Electrical Contracting 
offers a profitable means of selling 
over 15,000 big buyers of electrical 
equipment. 





NEWS 


FOR ELECTRICAL 
MANUFACTURERS 

























ELECTRICAL 
CONTRACTING 


ENGINEERING * INSTALLATION ° MAINTENANCE 
OF EVERYTHING ELECTRICAL 


—and don't f orget Reaches over 15,000 





REPORT OF | 
CONVENTION ELECTRICAL CONTRACTORS 
ISSUE : doing Industrial, Commercial and Residential Work 


INDUSTRIAL PLANT 
CHIEF ELECTRICIANS 


MOTOR SERVICE SHOPS 


NOVEMBER, 1937 


One of the best sales 


producers of the year! | 
ELECTRICAL INSPECTORS .- ELECTRICAL ENGINEERS 
ELECTRICAL MEN IN COMMERCIAL BUILDINGS 






Serving 4 major markets for electrical products 


330 WEST 42nd ST., NEW YORK CITY 












A McGRAW-HILL PUBLICATION - 
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Those Singing Wixes) i 
mean VIBRATION Ao; 


1 
Put Your Towers Up With the AS J 
Nut that Can't Shake Loose 


zi oe 


Ey i 
» 


For fast, permanent tower erection 
or transmission lines, you can't 
beat Automatic Lock Nuts 
(ANCO-NUTS). The lock and 
nut are a single unit—nothing to 
lose or forget. They are locked 
up with an ordinary wrench and 


stay that way, regardless of shock 





> 
JAS or vibration, until removed pur- 
Z Nir posely with a wrench. Comparable 
ie AYR —__ in price to the ordinary nut and 
wr i -—_ lock- washer, but incomparably 
as PX | more secure and efficient. Suc- 
Dey cessfully used for the past seven 
Ne years in the Electrical Field. Made 


in all standard sizes, either black 
or galvanized, and have standard 
U.S. or S.A.E. thread. Write us 


today for samples and prices. 


eR 


| 


ry 
Xx 
By 


AUTOMATIC NUT COMPANY, inc. 


LEBANON, PENNA. 


a 








FOSTORIA 


ft ~ | Aunounces 
‘CANOPY’ LIGHTING UNITS 


Wherever reflected glare 1s a problem, the new Fostoria 
Canopy Lighting Unit provides completely diffused, high 
intensity illumination. For such tasks as bright metal scrib- 
ing, drafting, typesetting, engraving, polishing, hard candy 
mixing, minute inspection work, etc. A complete variety of 
models is available for specific applications. Full informa- 
tion will be furnished promptly on request. 


DESCRIPTIVE BROCHURE THE FOSTORIA PRESSED 


FREE; A valusblehand- STEEL CORP., FOSTORIA, O. 


ER 
aaa 
ia waa a 
SUE 
NEED 
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plans maturing for primary and secondary 
lines for rural electrification in Yazoo, War. 
ren, Holmes and neighboring counties, to. 
taling about 125 miles, with outdoor power 
substation and service facilities. Fund of 
$126,000 has been secured through federal 
aid. 


Cuicaco Heicuts, Inu.—Gold Seal As. 
phalt Roofing Company, Minneapolis, Minn, 
plans installation of motors and controls, 
conveyors and other equipment in new 
multi-unit plant at Chicago Heights, on 
which work will begin soon. Cost over $100, 
000. 


OAKLAND, Mp.—Plans extensions and inm- 
provements in electrical distribution system, 
including new power substation in Terra 
Alta district. Cost about $50,000. 


Lancaster, Wis.—Grant County Rural 
Electrification Association, Lancaster, has 
plans nearing completion for primary and 
secondary lines for rural electrification in 
parts of Grant and neighboring counties, 


| totaling close to 200 miles, with power sub- 


stations and service facilities. Fund of 
$200,000 is being secured through federal 
aid. E. B. Wayts, Tenney Building, Madi- 
son, Wis., chief engineer, Wisconsin Rural 
Electrification Administration, is engineer 
in charge. 


Cuicaco, Itt.—Glidden Company, 5165 
West Moffat Street, plans installation of 
motors and controls, regulators, conveyors 
and other equipment in new three-story ad- 
dition to paint and varnish plant. Cost over 
200,000. Work on superstructure will be- 
gin at early date. Main offices of company 
are at Berea Road and Madison Avenue, 
Cleveland. 


OakLanp, Catir.—Pacific Gas & Electric 
Company, San Francisco, has begun super- 
structure for addition to steam-electric gen- 
erating station at First and Grove Streets, 
Oakland, to be used for expansion in tur- 


bine room. Additional equipment will be 
installed, 


Artesia, N. M.—Central Valley Electric 
Corporation, Artesia, has plans maturing 
for primary and secondary lines for rural 
electrification in vicinity of Artesia, totaling 
about 85 miles, and for steam-electric power 
plant at Artesia. Entire project will cost 
about $260,000. 


Portland Hearing Postponed 


Upon the request of the petitioner. 
the Federal Power Commission has 
postponed until October 25 the hear- 
ing scheduled for September 27 on a 
petition by the Portland General Elec- 
tric Company, Portland, Ore. The 
petition asks rehearing, reargument 
and reconsideration with respect to 
Part 2 of the commission’s order of 


May 4, 1937, which denied an applica- 


| tion by the company for amendment of 
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license of its project, known as the 
Oak Grove project, to change the 
designation of certain transportational 
facilities used in connection with the 
project from “project railroad” 
“project truck road.” 


to 








ic 


The 
ent 
to 
of 
ica: 
t of 
the 
the 
ynal 
the 
to 


Three Years of 
Load Building 
(Continued from page 70] 


has no reference to dealer costs. How- 
ever, there has been a notable in- 
crease in E.A.R. from the promotion 
of lighting. Home lighting has _ in- 
creased from $79,000 E.A.R. reported 
in 1934 to $165,000 in 1935 and in 
1936 reached a total of $326,000. The 
budget in 1937 calls for $450,000 in 
E.A.R. from home lighting. 

Commercial lighting has had a 
somewhat proportionate growth from 
$283,000 in 1934 up to $610,000 in 
1936, with $725,000 budgeted in 1937. 

E.A.R. from power sales has in- 
creased from $948,117 in 1934 to 
$1,563,000 in 1936. Costs of secur- 
ing business have decreased from an 
average of 40 cents in 1934 to 30 
cents in 1936. 


The gains made in power business | 


secured by individual companies are 
shown in chart 6. The Middle West 
average indicates E.A.R. amounting 
to $9.52 per customer has been se- 
cured from commercial lighting in the 
past three years (see chart 7). In 





most instances 1936 was by far the | 


most successful year in the promotion 
of commercial lighting. 


In the past | 


three years commercial lighting reve- | 


nues have shown a very satisfactory 
gain, and while undoubtedly improved 
business conditions contributed to 
the showing, the work of the com- 
mercial lighting salesmen has played 
an important part. The actual reve- 


nue from commercial lighting for the | 
twelve months ended November 30, | 
1936, shows an increase of 274 per | 


cent over the revenue secured in 1933. 
Of this increase nearly one-half may 
be credited to load-building effort, as 
appears from the sum of 1934, °35 
and “36 E.A.R. as shown in chart 
No. 5. During the same period kilo- 
watt-hour sales to commercial lighting 
customers have increased by 514 per 
cent, as shown in chart 2. 

The amount of merchandise sales 
per customer has a direct bearing on 
the production of E.A.R., particularly 
in small towns where a large per- 
centage of electric devices is dis- 
tributed by the utility (see chart 8). 
Of course the sale of merchandise 
which uses little energy, or which 


costs the customer a considerable sum | 


'o buy, might build up large mer- 
thandise sales without substantially in- 


‘reasing revenue or consumption; 


| 





| 
| 


7. have to contend with 
the problem of thermal ex- 
pansion—blazing heat by day ... 
bitter cold by night. Then, too, 
settling foundations and the 
shock of breaker operations 
would menace your transformer 
bushings . . . and replacement 
parts might as well be in an- 
other world! 

You'll probably never build a 
substation in the heart of “dark- 
est Africa.” Yet, right here at 
home, thermal expansion, shock 
and strain can cause costly dam- 
age to unprotected equipment! 


Burndy Expansion Connectors 





offer a positive safeguard against 
these hazards. Their high copper 
content alloys combine strength 
with corrosion-resistance and 
high conductivity. Their patented 
design features 
eliminate the pos- 
sibility of failure 
due to vibration 
and overload. 
Specify Burndy 
Expansion Joints 
.. - confidently! 
Burndy Engineer- 
ing Co., Inc., 459 
East 133rd Street, 
New York, N. Y. 





Type XD 


BURNDY 


CONNECTORS 
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Announcing 


The NEW - 


PEMCO 600-R 


Luminaire 
with Holophane 
Refractor 





Apply these 


ADVANTAGES 
to Your System: 


1. Low in first cost. 

2. Lighter in weight for easy low 
cost installation. 

3. Strong pressed glass refractor 
resists breakage — protects 
lamps—reduces maintenance. 

4. Reflector-refractor construc- 
tion sends more light down- 
ward to street. 

5. Improved asymmetric distribu- 
tion permits wider spacing— 
fewer units—lower costs. 

6. Smooth outer surfaces for easy 
cleaning. 

7. Shielded on house side for 
residence areas. 

8. All lamp sizes to 10,000 lumen 
or 500-watt. 


PHILADELPHIA 


ELECTRICAL & MFG. CO. 
1206-36 N. 31st St., 
PHILADELPHIA, PENNA. 
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| likewise, merchandise sales made by 








the company which actually represent 
sales that would be made by the 
dealer do not contribute to load build- 
ing as do sales made by the utility 
which would not be made by others. 
While merchandise sales volume alone 
does not tell the complete story of 
domestic load building, it is to be 
noted that in general those companies 
having the largest merchandise sales 
also have the largest gain in domestic 
consumption. 

Chart 9 shows the E.A.R. which 


the companies have estimated as re- 


sulting from merchandise sales by the | , 


company and merchandise sales by 
the dealer in the past three years. 
E.A.R. from dealer sales comes largely 
from refrigerators and other accepted 





devices, while. E.A.R. from company | 


merchandise sales comes from ranges, 
water heaters and refrigerators, as is 
shown in other charts to follow. 
From this analysis of the general 
load-building accomplishments of the 
Middle West companies are seen some 
of the reasons behind the addition of 
increment loads at such figures as 
3.09 cents for residential and 3.17 
cents for commercial business. 
Residential load building is so im- 
portant to the industry at this time 
that Middle West’s residential experi- 


ences will be shown in similar chart | -~ 


form in a succeeding issue. 


Gets 2,000 New Street Lights 


Two thousand more street lights, 
designed by General Electric engineers 
to meet the city’s requirements, will 


| be used by the Detroit Public Lighting 


Commission in its main artery light- 
ing modernization program. 
thousand of these units now in use 
have replaced arc lamps and have in- 
creased the illumination on the street 
about six times, it is claimed. 


Start Greist Ads in October 


Greist Manufacturing Company, 
New Haven, Conn., will break its first 
consumer advertising campaign in 
October, using the theme “Corrected 
Light” for high visual acuity, based 


Three | 





on the performance of its “White | 


Knight” 


the “Celestialite” luminaire. 


lamps and other units using | 


Portable | 


lighting equipment for every office | 
purpose will be offered. Williams & | 


Saylor, Inc., is the agency. 
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You’re sure it 


eninnidllile 


if it’s a PENN-UNION conduc- 
tor fitting— 


signed, and thoroughly tested. 


reliability of the connection- 
mechanically and electrically. 

















Every item carefully de- 





Never any question as to 





That’s why the leading utility com- 
Panies and 
“industrials” 
are PENN- 
UNION cus- 
tomers. 

































































The line is 
complete. 

Fittings for 
every type of 
electrical con- 
nection. 

Any combi- 
nation of tube, 
bar, cable and 
wire. 

Write for 
catalog. 


















Sold by leading jobbers 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 













You'll find it in the complete line— 





































UNION 


Conductor Fittings 















Rural Construction 
Contracts Awarded 


REA has recently announced that 
construction contracts have been signed 
as follows: 


CALIFORNIA—Surprise Valley Electrifica- 
tion Corporation has awarded a construction 
contract to the Parker-Schramm Company, 
Portland, Ore., to build 349 miles of line. 
Low bid was for $384,252. 

InpIANA—Wabash County Rural Electric 
Membership Corporation, contract to Con- 
tracting & Material Company, Chicago, 270 
miles of line. Low bid $236,465. Hancock 
County Rural Electric Membership Corpora- 
tion, contract to Harold Tharp, Lebanon, 
Ind.. 321 miles of line. Low bid, $288,588. 

lowa—Maquoketa Valley Rural Electric 
Corporation, contract to Marshall Electric 
Company, Marshalltown, Iowa, 286.6 miles 
of line. Low bid, $251,111. 

NeBRASKA—Southern Nebraska Rural Pub- 
lic Power District, contract to Federal En- 
gineering & Construction Company, Kansas 
City, Mo., 430 miles of line. Low bid, $322,- 
378. Eastern Nebraska Public: Power Dis- 
trict, contract to Chapin Contracting Com- 
pany, Wichita, Kan., 421 miles of line. Low 
bid, $391,145. 

NortH Daxkotra—Cass County Electric Co- 
operative, Inc., contract to C. F. Lytle Com- 
pany, Sioux City, Iowa, 457 miles of line. 
Low bid, $389,219. 

Texas—Hill County Electric Co-operative, 
Inc., contract to W. E. Callahan Construc- 
tion Company, Dallas, Tex., 289 miles of 
line. Low bid, $245,126. 


Among the recent allotments are the 
following: 


pis Sea Tea WR A ek 





Texas—Co-operative to be formed, partial 
allotment $100,000, requested $330,000, 400 
miles of line, 720 customers. San Sada. 


McCulloch, Mason, Concho, Coleman and @ If you depend on water or active chemicals for prevention of 
Brown counties. Co-operative to be formed, 


S electrical or inflammable liquid fires you run the risk of a cure which may 
partial allotment, $100,000 requested $278.- easily be worse than the disease. Furthermore, there is the ever present danger 
000, 290 miles of line, 792 customers, Gray- of the fire spreading. 
son and Collin counties. 





Ac anati—Goeath Alshams Bleceic Mew- The transformer fire shown was blanketed with LUX carbon dioxide gas without 
bership Corporation, additional itisians damage or corrosion to electrical equipment and without mess. The flame was 
$310,000, requested $818,000, 796 miles of stopped at its source immediately the gas penetrated the fire orem. 
line, 2.855 customers. Because of its instantaneous action and safety, LUX carbon dioxide has been 

lowa—Humboldt County Rural Electric accepted as the medium for fire protection by leading public utility companies. 
Co-operative, additional allotment, $115.000 For complete information ask for a copy of our new brochure “LUX Makes the 
to complete a 259-mile project begun last Difference. 


year for which $130,600 was allotted. ~” ¢€ 

Sourh Daxota—Union County Rural w li Kidd & Cc p ny In 
Power Company, additional allotment $101,- a 2 e om Qa 9 ™ 
000, 90 miles of line, 180 customers in Union 30 West St., Bloomfield, N. J. 


County. Total of $206,000 now available, 
197 miles of line, 500 customers. FOR ALL ELECTRICAL AND OIL FIRES 


CaLirorntA—Co-operative to be formed in 
Plumas County, $283,000, 229 miles of line, 
643 customers, Plumas and Lassen counties. 

Orecon—Portland General Electric Com- 
pany, $100,000 to build extensions to lines 
in Multnomah, Columbia, Washington, Yam- | 
hill, Marion and Clackamas counties, 109 
miles of line, 573 customers. 


: i a " er pet nt 
Wyominc—Wyrulec Company, additional | rey aa 
allotment $156,000, 150 miles of line, 392 PLR ee , bj Be ie a 





LUX system installed at Norris Dam which auto- 
matically protects power house from fire. 


* ? 
customers, Goshen County. Power will be a = 
supplied by U. S. Bureau of Reclamation. 

Inpt4na—Marshall County Rural Electric 
Membership Corporation, additional partial 
allotment, $100,000. requested $370,000, 372 
miles of line, 1,296 customers, Marshall, 
Kosciusko, St. Joseph, Starke, Fulton and 
Pulaski couties. Fayette-Union County R. E. 
M. C., $108,000, 111 miles of line, 398 cus- 
tomers, Fayette and Union counties. Rush 
County R.E.M.C., partial allotment $100,000, 
requested $385,000, 346 miles of line, 1,212 
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QUALITY ABOVE 
SPECIFICATIONS” 


(1276) 


LINCOLN DEMAND METERS 


ONLY ONE 
UNIT 
MOVES 


The unit shown above consists of the center shaft, two 

bimetallic coils, and the pointer. This comprises the 
moving element of the Lincoln 
Maximum Demand Meter. The 
only motion is the slow expansion 
of the coils and the slow turning 
of the shaft. 


SEND FOR YOUR COPY 


TYPE WO OF CATALOG TO 


LINCOLN METER COMPANY 


SPRINGFIELD. ILLINOIS 





WIRES 


CABLES 


POWER CABLE 


PAPER INSULATED 
VARNISHED CAMBRIC INSULATED 


TELEPHONE CABLE 

BARE COPPER WIRE AND CABLE 
WEATHERPROOF WIRE AND CABLE 
MAGNET WIRE 

TROLLEY WIRE 


KENNECOTT WIRE AND CABLE COMPANY 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


PHILLIPSDALE, RHODE ISLAND 
New York, 10 East 40th St. - Chicago, 140 South Dearborn St. - Cincinnati, Traction Bldg. 
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customers, Rush, Hancock, Fayette, Shelby 
and Henry counties. Fulton County RE. 
M.C., partial allotment $150,000, requested 
$335,000, 304 miles of line, 1,072 customers, 
Wayne County R.E.M.C., additional partial 
allotment $150,000, requested $385,000, 368 
miles of line, 1,132 customers, Wayne, Union, 
Fayette and Randolph counties. Noble 
County R.E.M.C., additional partial allot. 
ment $150,000, making total of $225,000 
available. Requested $490,000, 438 miles of 
line, 1,696 customers, Noble, Dekalb, Kosci- 
usko, Elkhart, LaGrange and _ Steuben 
counties. 


WPA Building Hydraulic Lab 


for University of Minnesota 


The Works Progress Administration 
is constructing, at St. Anthony’s Falls, 
a large-scale experimental hydraulic 
laboratory for the College of Engi- 
neering of the University of Minnesota. 
Located on Hennepin Island, in the 
heart of Minneapolis, the laboratory 
will be primarily an experimental and 
research institution, its function be- 
ing the promotion of greater knowledge 
of water-power use and the perfection 
of hydro-electric machinery. 

A large turbine-testing and hydraulic 
machinery section and a river and hy- 
draulic structures laboratory are 
planned. Discharges through the lab- 
oratory in excess of 300 cu-ft. per 
second may be handled, it is said. The 
laboratory is designed to utilize half 
the available head of 48 ft. for various 
flow experiments in open channels. 
It is said that this laboratory will be 
the only one in the United States capa- 
ble of testing a full-size turbine. The 
federal government has approved an 
expenditure of more than $400,000 
for the laboratory. 


62,836 Visit Schenectady 


Representatives from all walks of 
life and from every state in the Union 
were included in the 62,836 persons 
who visited the Schenectady works 
of the General Electric Company dur- 
ing the first six months of 1937. In 
addition, there were several hundred 
visitors from foreign countries. 


Take Boulder Dam Power 


Temporary contracts are being ne 
gotiated for small blocks of Boulder 
Dam power to be used by Kingman 
and Needles, Ariz. The power evel 
tually is to be taken by the Metro: 
politan Water District of Los Angeles 
under its contract. 


cu. 
pr 
loc 
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Gate Bridge Lighting 
Has Preassembled Standards 
[Continued from page 67 | 


transformers and three miscellaneous 
transformers in smaller sizes. It is 
of interest to note that a 90-kva. 
capacitor is installed to improve the 
power factor of the entire bridge load. 

Of the circuits mentioned above, 
that designated as supervisory consists 
of four No. 4 telephone circuits and 
eleven No. 14 conductors for super- 
visory purposes. On the benchboard 
in the substation six miniature lights 
are installed, two of which show whe- 
ther the contactors for the magnetic 
valves on the foghorns are being ac- 
tuated, two others show if the auxiliary 
globes on the airway beacons at the 
top of the towers are functioning, and 
indicate which, if either, is burned 
out; a fifth shows when the aid-to- 
navigation spare bulb is in use and 
the sixth when the auxiliary flasher 
is energized. Four microphones are 
located at each of the four audible 
fog signals. By means of a telephone 
jack and switches the operator in the 
substation can plug in and determine 
if each of these is operating correctly. 
The supervisory circuits are operated 
through a transformer and a 12-volt 
rectox rectifier. 

Conduits for the various bridge cir- 
cuits are all carried in rigid pipe 
provided with brass expansion joints 
located every 50 ft. The bridge is 
so long that a variation in length of 
approximately 6 ft. is expected be- 
tween maximum and minimum tem- 





peratures. This expansion is taken 
care of in the electrical circuits by 
the expansion joints in the conduits 
and by terminating the conduits be- 
fore they reach each tower in flexible 
bronze conduits looped between the 
pull box on the tower and the terminal 
pull box of the conduit on the span. 
Cables are protected with a tellurium 
compound rubber covering without 


armor. 
* 


California Edison Booklet 
on Electricity in the Home 


Illustrated with photographs of in- 
terior and exterior views of all-elec- 
tric homes in territory served by the 
Southern California Edison Company, 
a booklet entitled “Electricity in the 
Modern Home” has just been issued 
by the company. 

Booklet points out that California 
home owners are achieving comfort, 
utility and lasting charm through the 
use of adequate electric facilities and 
offers to prospective home builders the 
services of the company’s electric home 
advisory department. Distribution of 
the booklet will be handled primarily 
by field men of the advisory service. 


Italy Starts Hydro Project 


An important electricity develop- 
ment plan calling for the construction 
of 90 new power stations is being un- 
dertaken in Italy. Work has already 


started on 79 of the new stations, Sig- 
nor Gigli, Minister for Public Works, 


has stated. 


Transformer room at main substation 


Pyroano] i 


he transformers. 





nsulations fluid is used to eliminate fire hazards and minimize temperature rise of 
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THE CHANCE 


PATENTEO 


NUT RETAINER 


TIME 
ENERGY 
MONEY 





Expanding or cone anchor 
installations are made eas- 
ier, better, quicker, and 
cheaper with the Chance 
patented nut retainer 
because it prevents the 
anchor from riding up the 
rod and makes it possible 
to keep the hole to the 
minimum size, giving great- 
er anchor efficiency. Rods 
can be salvaged. 


The nut retainer is a 
patented Chance feature. 
You'll find it on the Chance 
Steel 2-Way and 4-Way, 
the Wej-Lock, 2, 3 and 4- 
way and the Chance Cone. 


CHANCE \— 
STEEL 4-WAY 


WEJ-LOCK 
MALLEABLE 4-WAY 





CHANCE 
“DURAMEL” CONE 





CENTRALIA 
mis sount 
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KEEP ELECTRICAL MACHINERY MOVING 
10) 7:18 POWER MICA UNDERCUTTER 


Removes Commutator Mica Without Removing Brushes 


Commutator can be undercut 
a little at a time in spare mo- 
ments, because there is no 
dismantling of rigging and 
brushes. Removes high mica 
and permits the use of most 
efficient type of brushes. 


Light in weight. Easy to con- 
trol. Cuts smoothly — no vi- 
bration, jumping or chatter- 
ing. Works in restricted 
spaces and cuts within 4” 
of the risers. For large or 
small Commutators and con- 
tinuous heavy duty service. 





Write for Bulletin 


IDEAL COMMUTATOR DRESSER CO. 


1021 Park Avenue Sycamore, Illino!s 







You ‘ll Reduce Maintenance with 


DIXIE 
Dense Long Leaf Yellow Pine 


LOCKHART, ALABAMA 


A C20 423547 TF WATZEK GATES 


INDUSTRY 








Monongahela System 
Pushes Rural Plan 


Harrison County, one of West Vir- 
ginia’s principal agricultural counties, 
is now one of the best electrified rural 
areas in the state as a result of line 
extension activities of the Mononga- 


| hela-West Penn Public Service System. 


| This company, during the last year and 
| a half, has constructed or now has 


under construction more than 125 
miles of new lines, bringing the ad- 
vantages of electricity to more than 
1,000 new customers. 

The Harrison County construction is 
a part of a greatly expanded rural ex- 


| tension program of the company which 


OLES 


STRAIGHT .... STRONG .... LAST LONGER) 


JACKSON LUMBER COMPANY 


in 1936 added more than 2,200 rural 
electricity users to its lines in north 
and central West Virginia and Ohio 
and expects to more than double that 
figure in 1937. Forty-five separate 
projects have been launched in Harri- 
son County since January 1. 


at 
Texas Output Advances 


Consumption of electric power in 


| Texas during August was substantially 


above that of the corresponding month 
last year and the gain over July was 
considerably greater than the normal 
seasonal increase, figures compiled by 
the University of Texas Bureau of 
Business Research indicate. 

Reports from seventeen of the largest 
power companies of the state show 
aggregate consumption of 227,000,000 
kw.-hr. during August, an increase of 
20 per cent over August last year, and 
6.6 per cent over July. Commercial 
consumption increased 16.5 per cent 
over August last year and 4.9 per cent 
over July; industrial production in- 
creased 22.9 and 7 per cent over the 


comparable periods; residential, 16 
and 4.7 per cent, and miscellaneous 
uses, 17.9 per cent and 10.8 per cent 


respectively. 


Ask Utilities to Show Tax 


The sales tax division of the Mis 
souri Auditor’s office plans to ask 
three St. Louis utilities to change their 


method of billing customers so as ' 
provide for an itemized statement of 
et nee 4 the amount of sales tax to be « ‘llected. 
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| The suggestion will be made to Union 
| Electric Company, Laclede Gas Light 


Bell Telephone 


and Southwestern 
Company. 
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THE PERSONAL FACTOR 


As our executive offices are here 
at the mill, the conditions exist- 
ing in every department are al- 
ways known to our officers. 


Our district sales managers are 
in constant contact with the main 
office and inquiries for prices or 
delivery dates receive immediate 
attention and quick answer. 


To buyers of rods, wires, and 
cables, we offer the product of a 
modern plant plus helpful per- 


sonal attention. 


We will be pleased to quote on 
your requirements for 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 


(In rounds, flats & squares) 


BARE & TINNED STRAND 
U.R.C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRES & CABLES 
LEAD COVERED CABLES 


ROME CABLE 


CORPORATION 


Mills and executive offices 
330-400 Ridge Street 
ROME, N. Y. 


SALES OFFICES: 


New York Chicago 
Cleveland Pittsburgh Boston 
Richmond Philadelphia Dallas 

Los Angeles 
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Kitchen Planning Promotion 
by Georgia Power Company 


Kitchen modernization is to be 
offered as a free home service in the 
kitchen planning promotion under 
way with the Georgia Power Com- 
pany. 

Major part of the promotion will 
be a series of weekly advertisements 
in the sixteen daily newspapers 
throughout the company’s territory, 
which began September 12. These 
advertisements will feature photo- 
graphs of all-electric kitchens among 
company customers, together with 
testimonials from the housewives. A 
coupon inserted in the ads. will offer 
service of the local home economist 
to any one interested in planning a 
kitchen. 


Staten Island Edison Asked 
to Cut Rates by $400,000 


A rate complaint against the Staten 
Island Edison Corporation, filed with 
the Public Service Commission by New 
York’s Mayor La Guardia asks an im- 


mediate cut of at least $400,000 a year | 
in rates and an ultimate cut of not 


less than 15 per cent. 

The complaint charges that elec- 
tricity consumers on Staten Island 
have been subjected to improper over- 
charges of $1,750,000 in the last four 
years. “One-fifth of the fixed capital 
used in the rate base of Staten Island 
Edison is write-up,” the Mayor con- 
tended. Company has some 46,000 


customers and supplies street lighting | 


and power to industrial concerns in 
addition to residential service. 


a 
Plant Earnings Transferred 


Wisconsin Public Service Commis- 
sion has approved a transfer of $60,- 
000 from the earnings of the Mani- 
towoc, Wis., municipal electric plant 
to the city general fund, declaring 
there was no convincing evidence that 
the funds would be needed for re- 


placements or additions that would | 


make the transfer inadvisable. 


New Rural Loan Sanctioned 
The Shenandoah Valley Electric 


Co-operative has received authority 
from the Virginia Corporation Com- 
mission to borrow $35,000 additional 
from the REA in connection with the 
building of a generating plant. 











No. 1628-5 B. 
**Chicago”’ Grip. 
Maximum opening 
-563. 

Minimum opening 
-115. 


Safe Load, 8,000 lbs. 


Here’s the new “‘Chicago”’ 
Grip capable of handling 
messenger or guy strand 
from % in. diameter up 
to 14 in. diameter. A gen- 
uine all purpose grip that 
can also be used satisfac- 
torily on bareconductors, 
solid or stranded, from 
No. 6 to No. 4/0 seven 
strand copper and A.C.- 
S.R. up to No. 3/0. A grip 
that even satisfactorily 
handles the new three- 
strand ‘‘copperweld’”’ 
conductor. The bronze- 
lined jaws prevent slip- 
page. This new grip will 
afford a sure hold under 
all conditions, with loads 
up to 8,000 Ibs. 


DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Standard Electric Corp., New York 


The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the Ones you want: 


| Safety for the Pole 
— Climber. 
[] Specifications on 
— Linemen’s Belts 
and Safety Straps. 
[— The Safety Factor 
— on Linemen’s 
Leather Goods. 


[| Pocket Tool Guide. 
—s 


Mathias & Sons 


3200 BELMONT 





AVENUE 
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ELECTRIC STEAM BOILERS save money in a St. 
Louis plant. 


TYPICAL CASE STUDIES 
FROM TIMELY IDEAS— 
EACH STORY DESCRIBES 
A PROBLEM — WHAT 
WAS DONE — RESULTS. ELECTRIC MAT SCORCHER removes hazards and 


improves quality in newspaper plant. 


ELECTRIC HOIST speeds handling and reduces ADEQUATE LIGHTING reduces complaints and improves quality at 
costs at Simmonds Mfg. Corp. Ideal Roller Mfg. Co. 


Compiled by McGRAW-HILL ELECTRICAL PUBLICATIONS 
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